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NONPEPTIDYL INTEGRIN INHIBITORS 
HAVING SPECinaTY FOR THE GPIIbllla. RECEPTOR 

HELD OF THE INVENTION 
5 The present invention relates to nonpeptidyl inhibitors of integrin receptors. 

Specifically, the invention is directed to antagonists of the final common pathway of platelet 
aggregation. These antagonists act as potent antithrombotics. The invention further relates to 
therapeutic applications of these nonpeptidyl inhibitors in diseases for which blocking platelet 
aggregation is indicated. 
10 BACKGROUND OF THE INVENTION 

A. Platelets 

Platelets are particles found in whole blood that initiate and provide the structural 
basis for the hemostatic plug necessary to stop bleeding. Platelets depend on adhesive 
interactions with extracellular proteins and other cells for proper function (see Hav^ger, J. 

15 Atherosclerosis Revinvs 21:165-186 (1990) and Roth J. R. Immunology Today 13(2):100-105 (1992)). 
The external platelet plasma membrane surface is covered with a variety of membrane bound 
glycoproteins, many of which have recognition and adhesive functions. Perhaps the most 
abundant platelet membrane adhesive proteins belong to the integrin superfamily which 
include the glycoproteins; GPIIblHa* GPlalla, GPIclia/ GPIblX, and the fibronectin and 

20 vitronectin receptors (Hynes, R. O., Cell, 48: 549 (1987). Each integrin receptor is an ap 
heterodimer displaying characteristic affinity and specificity toward various protein ligands 
found in serum and /or the extracellular matrix including; von Willebrand factor (vWF), 
collagen, entactin, tenascin, fibronectin (Fn), vitronectin (Vn), and laminin, as well as fibrinogen 
(Fg) and thrombospondin (see Kieffer et al , Ann. Rev. Cell Biol 6329-357(1990) and Ruoslahti, 

25 /. Clin. Invest., 87:1-5 (1991)). The most abundant integrin found on the surface of normal 
platelets is GPllbHIa comprising about 50,(X1() molecules per platelet and representing about 2% 
of the total platelet protein. GPllbHIa is a non-covalent, calcium ion dependent heterodimeric 
complex Oennings, et al, /. BioL Chem. 257: 11)458 (1982)) that is restricted in distribution to 
platelets and other cells of the megakaryocytic lineage (Kieffer et al, supra ). On activated 

30 platelets, GPllbHIa promiscuously binds a number of protein ligands with varying afHnities, 
including; fibrinogen, fibronectin, von Willebrand factor, vitronectin and thrombospondin 
(Plow et al , Biochemistry of Platelets, Phillips and Shuman eds., p. 225-256, Orlando: Academic 
Press [1986]). Each of these protein ligands contain at least one tripeptide sequence Arg-Gly- 
Asp (RGD) which is commonly referred to as the "recognition sequence". It is believed the 

35 most important interactions mediating platelet aggregation involve GPllbHIa binding with the 
trinodular fibrinogen and, to a lesser extent, with the filamentous von Willebrand factor 
(Kieffer et al , supra and Albeda et al. The FASEB lournal, 4:2868-2880 [1990]). 

GPllbHIa binding to its natural ligands can be inhibited to varying degrees by peptides 
and proteins containing the amino acid recognition sequences; Arg-Gly-Asp (Ruoslahti, supra 

40 and EPO 368 486, assigned to Merck & Co.), Lys-Gly-Asp (KGD), and the fibrinogen y-chain 



PCr/US92/08788 

Biochemistnf , 28:2919-2922{1989])- 
B The Hyperthrombotic State 

Many comn^on human disorders are characteristically associated w.th a 
5 hyperthxomboticstateleadingtointravascularthrombiandemboH. These are a major cause of 
J^i<^morbidity.leadingtoinfercdon,strokeandpWebitis,andofnK«taUtyfrom 

pulmonary and cardiac emboli. PaHents with atherosclerosis are predisposed to arterial 
Lmboembolicphenomenaforavarie^of reasons. Atherosderoticplaquesfo^ 
platelet plugs and thrombi that lead to vascular narrowing and occlusion, resu tmg m 
10 Lyocardial and cerebral ischemic disease. This may happen spontaneously or foUowmg 
pLedures su* as an^oplasty or endarterectomy. Thrombi ^at break o« ^ndare 'el^^ 
Lo .he Circulation cause infarction of different organs, especially thebram, extremities, heart 

and kidneys. 

in addition to being involved in arterial thrombosis, platelets may also play a role m 
15 venous thrombosis. A large percentage of such patients have no antecedent risk factors and 
develop venous thrombophlebitis and subsequent pulmonary emboli without a known cause. 
Other patients who form venous thrombi have underiying diseases known to predispose them 
to thesesyndiomes-Someof these patients may have genetic oracquired deficiencies of facto^ 

that normally prevent hypercoagulability, such as antithrombin-S. Others have mechamoil 
20 obstructionstovenousflow,suchastumormasses,thatleadtolowflowstatesandthrombosis. 
Patients with malignancy haveahighinddenceof thrombotic phenomena for undearr^^^^ 
Antithrombotic therapy in .his situation with currently avaaable agents IS da^^ 

ineffective. , , 

Patients whose blood flows over artificial surfaces, such as prosthetic synthetic cardiac 
25 valves or through extracorporeal perfusion devices, are also at risk for the development of 
platelet plugs, thrombi and emboli. It is standard pmctice that patients with artificial cardiac 
valves be t«ated chn>nical.y wim anti<oagulants. However, in all instances, platelet activation 
and emboli formation may still occur despite adequate anticoagulation treatment 

Thus,alaige category ofpatients,indudingthosewithatherosderosis, coronary artery 

30 disease,artifidalheartvalves,cancer,andahistoryofstroke,phlebitis,orpulmonaryen*^ 

are candidates for limited or dironic antithrombotic therapy- The number of avaUable 
therapeutic agents is limited and these,for the mostpart,actbyinhibitingorredudngleveU of 

drculating clotting factors. These agents are frequently not effective against the paHent s 
underlying hematologic problem, whid. often concerns an increased propensity for platelet 
aggregation and adhesion. They also cause the patient to be susceptible to abnormal bleedmg. 
AvaiIableantiplateletaBents,suchas aspirin, inhibitonlypartoftineplateletactivationprocess 

and are tinerefore often inadequate for therapy and also cause the patient to be susceptible to 
abnormal bleeding. An ideal anti-thrombotic drug would have many properties currently not 
available (see e.g. Sixma,rfflf. Thrombosis Reseanh 67:305^11 [1992]). 



35 
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C Therapeutic Agents 

An agent which effectively inhibits the final common pathway of platelet activation, 
namely fibrinogen binding to the GP IlblUa receptor, should accordingly be useful in a large 
group of disorders characterized by a hypertlirombotic state as described above. 
5 Such agents include anti-thrombotic peptides and pseudopep tides capable of inhibiting 

platelet aggregation. Ruoslahti et al (U.S. patent no. 4^78,079) suggest that tetrapeptides 
containing the RGD sequence may be used to inhibit platelet aggregation. Zimmerman et al 
(U.S. patent no. 4,683,291) disclose that positively charged amino acid residues (e. g. Arg and 
Lys) and homologues located before or toward the amino terminus of tf\e RGD sequence are 

10 superior for inhibiting fibrinogen-platelet binding. Adams cf al (U5. patent no. 4^57,508) 
describe superior results for in vitro inhibition of human platelet aggregation in platelet-rich 
plasma for linear tetrapeptides containing O-methyl-Tyr-amide immediately following the 
RGD (or homo-RGD) sequence. Barker et al , WO 90/01331, disclose substantially rigid RGD 
cyclic peptides possessing high affinity for the GP IlblUa receptor. A particularly efficacious 

15 rigid RGD cyclic peptide described by Barker et al is represented by the following structure: 




Tjoeng et al (U.S. patent no. 4,879,313) describe peptide mimetic platelet aggregation inhibitors 
20 in which the first two residues of the RGD sequence are replaced by the pseudodipeptidyl 8- 
guanidino-octanoyl moiety. Other peptidomimetics in which the Arg of the RGD sequence has 
been altered include; WO89/07609 (homo-Arg[Har]), EP 341 915 (Har and alkyl-Arg), 
WO90/15620 (Har and amidino derivatives e. g. imidazolinyl, imidazolyl, and substituted 
imidazolyl), EP 422 937 (aryi-, arylalkyl-, and cycloalkyl-amines), WO91/07976 (alkylamidino 
25 and alkylamino derivatives), and WO91/04247 (alkylamino and alkylguanidino proline 
derivatives). See also EP 384 362 (glycine derivatives) and EP 381 033. 

Complete replacement of all residues in the RGD sequence has been described in EP 
372 486, assigned to Hoffmann La Roche, where platelet aggregation inhibitors that are 
derivatives of benzoic and phenylacetic acid are presented. A benzoic acid derivative inhibitor 
30 having a particular low ICso in an ELI5A measurement of fibrinogen GPIIbHIa binding has the 
following structure: 
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478363 3„dEP478328,an»sig»d»M»d<. A »p«».a«« Me.* compound has *e 

following Structure: 

Alsoofinteresta^biphenyl derivatives de«ribedinEP483 ^7andEP496378,«.e^^^ 
pubUcationpKwidlngaiepresentativecompoundhavingthestructute; . 

10 O 

(CH2)3-COOH 





Qulnazoline^lkanoicacidderivativesarealsoreportedtohaveanm^^^^^^ 
plateletaggregationcalthough possibly byadifferent n^chanism) in EP 456 835 Al. Agenenc 
15 formula representing thesecompounds is given by: 




where n is 1 to 3 and R2 and r3 may be hydrogen Jower alkyljower alkoxy, aralM 
20 groupsthatmaybesubstitutedwith^V, -NR4r5 where or R5nu.y be hydrogen, lower 

alkyl or connected with each other to make five- or six-membered heterocycles which may 

contain anotherheteroatom, and A-R^ may be loweralkyl. 

D. Benzodiazepines 

U is well established that benzodiazepines and related Hgands interact with a speafic 
25 site commonly referred .o as the "benzodiazepine receptor" that is associated with a neuro- 
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inhibitory postsynaptic GABA receptor and a chloride ionophore channel (see eg. Watjen et al, 
I Med. Chem, 322282-2291[1989)). Binding of ligands to this receptor is known to produce a 
wide variety of neuro-physiological effects. Benzodiazepines have not been reported to have 
platelet aggregation inhibition activity. The preparation and" therapeutic use of 

5 benzodiazepines is described in, for example; EP 0 059 390, EP 0 059 386, and EP 0 394 101. 

Benzodiazepinediones have been employed as intermediates in the synthesis of various 
anti-HIV-1 compounds. For example Kukla, M. J. et al, I Med, Chem. 34:3187-3197 (1991) 
reduce the dilactam to either the corresponding "-one" or diamine in the preparation of various 
HBO derivatives having anti-HIV activity. Pyridodiazepines are also described as useful for 

10 treatment of HIV infection in U.S. Patent No. 5,087,625. 
E Objects 

It is an object of this invention to produce nonpeptidyl compounds having potent 
antithrombotic activity. It is another object of the invention to produce such compounds that 
are essentially free of amide bonds, substanHally rigid, and stable to degradation. It is a further 
15 object to produce potent nonpeptidyl antithrombotics that specifically inhibit the GPIIbllla-Fg 
interaction but do not strongly inhibit other RGD sensitive integrin interactions including the 
Vn-VnR, Fn-FnR, and GPIIblHa-vVVF interactions. It is still a further object to produce potent 
nonpeptidyl platelet aggregation inhibitors that do not significantly increase cutaneous 
bleeding time or diminish other hemodynamic factors. It is also an object of this invention to 
20 produce nonpeptidyl compounds having a long half-life and a large therapeutic range. 

It is still a further object to produce nonpeptidyl compounds that are capable of 
inhibiting other integrin interactions such as the Vn-VnR interaction. 

These and other objects of this invention will be apparent from consideration of the 
invention as a whole. 
25 SUMMARY OF THE INVENTION 

The objects of this invention are accomplished by providing a nonpeptidyl compound 
represented by structural formula I : 



30 




(I) 



where the partial structure 

35 
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10 




represents; 





. R Y2/ 





and 



whereRl and R^are one to three optional groups typically selected from; hydrogen, halo(F CI, 
Br, I), cyano, carboxamido, carbamoyloxy, fonnyloxy, fonnyl, azido, nitro, ureido, thioure.do, 

15 thiocvanato, hydroxy, mercapto, sulfonamide, and an optionally subsHtut^ ra^^^ 

from;Q-CizaM, C2-Cna..enyl,C3-Ciza.^ny.,C3-Cncyc.oal.yl <f^^^^J;^^ 
aryl-Q-Cs a.ky., Q-Ciz alky.oxy, Q-Cu aryloxy, Cl-Cl2 acylammo, N,N-d, C - 
^Zjacylamino, N-(Q^12)a.Uy.-N-(C^Q.>acy.amino. Cx-Cu al^^^^^^^ 
C12 -alkyl-N-<Cl-Q2)alkyl-suIfbnyiarnino, Q-Cn alkylthiocarbonyl, Ci-Cn alkylth.o, Q- 

20 Ci2alkylsulfinyl Q-C12 alkylsulfbnyl, Q-Cu alkylsuUonato, NKQ-C^^^^^^^ 
NhMKCi<:i2)sulfbnamido,N-{Ci<:i2)alkyi-N-W^^^^^ 

(Q-Ci2)a.Wyl-K-(Cl-Cl2) thioacylamino, Q-C12 alkylsu.finamido, N-(Ci-Cl2)alkyl-N-(Q- 
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Ci2)alkylsuirinylamino, C1-C12 carbalkoxy, C1-C12 alkylcarbonyl, C1-C12 alkanoyloxy, N-(Ci- 
Ci2)aIkylcarboxamido, N,N-di-(Ci-Ci2)carboxamido, N-(Ci-Ci2) alkylcarbamoyloxy, N>I-di- 
(Cl-Cl2)carbamoyloxy, and heterocycloalkyi or heleroaryl having from 1 to 3 rings, each ring 
having from 5 to 7 atoms with from 0-3 heteroatoms selected from O, and S, provided tiiat at 
5 least one ring contains a heteroatom, where the substituents are typically selected from halo (F, 
CI, Br, I), cyano, azido, nitro, hydroxy, mercapto, sulfonamide, ureido, thioureido, 
carboxamido, carbamoyloxy, formyloxy, formyU Ci-C4alkyl, Ci-C4aIkoxy, phenyl, and 
phenoxy. Optionally, and when bonded to adjacent carbon atoms may join to form an 
unsubstituted or substituted aryl ring, where the substituents are typically selected from halo 
10 (F, CI, Br, I), cyano, azido, nitro, hydroxy, mercapto, sulfonamide, ureido, thioureido, 
carboxamido, carbamoyloxy, formyloxy, formyl, Ci-C4alkyl, Ci-C4alkoxy, phenyl, and 
phenoxy. 

yl, y2, Y^, Y4 and are independently selected from CH, CR^, CR^ ^^d N; X is O, 
S, =NCN, or =NO(Ci-C3)alkyl; and is selected from CH2, NH, S, and Q; 
15 q1 is a substituted or unsubstituted positively charged nitrogen<ontaining moiety. 

Preferably is selected from: 
(A) an amino group including; 

(1) -NH2, 

(2) -NR^'^H, 

20 (3)-NR^^R^,and 
(4) -NR3r4r5 

where R^, R^, and r5 are typically selected from; (i) an optionally substituted radical selected 
from (a) -NR6r7 (b) -C(=NR«)-NR6r7 (c) .n=CR9-NR6r7 (d) -NR10-CR9=NR8, and (e) 
-NR1^-C(=NR^)-NR6R7 where each R^ R^ R^, R^, and R^^^ is independently selected from 

25 hydrogen, C1-C4 alkoxy, C1-C4 alkyl, and haIo(F, CI, Br, I)-Ci-C4 alkyl, (ii) optionally 
substituted C1-C12 alkyl, (iii) optionally substituted C3-C7 alkenyl, (iv) optionally substituted 
C3-C7 alkynyl, (v) optionally substituted C3-C12 cycloalkyi, (vi) optionally substituted C5-C12 
cydoalkenyl, (vii) optionally substituted C6-C14 aryl, (viii) optionally substituted C1-C6 alkyl- 
C6-Ci4-aryl, (ix) optionally substituted C3-C6 alkenyl-Qi-Cio aryl, (x) optionally substituted 

30 heterocyclyl, (xi) optionally substituted C1-C6 alkyl-heterocydyl, (xii) optionally substituted 
C1-C8 alkoxy, (xiii) optionally substituted Ci-Cs thioalkoxy, (xiv) optionally substituted C3- 
Cio alkenoxy, and (xv) optionally substituted C6-C14 aryloxy, where the substituents are 
usually one to three R^^ each R^^ typically selected from (a) optionally substituted C6-C12 
aryloxy, (b) optionally substituted C6-C12 arylamino, (c) optionally substituted C6-C12 aroyl, 

35 (d) optionally substituted C6-C12 aryithio, where the substituents are usually one to three R^^^ 
each R^2 typically selected from nitro, amino, Ci-Cs alkylamino, di-(Ci-C8) alkylamino, 
amidino, aminomethyleneimino, imino, imino-Ci-C4 alkyl, iminomethyleneamino, guanidino, 
C6-C1O arylamino, Ci-Ch acylamino, C1-C4 alkylsulfonamino, azido; cyano, hydroxy, hydroxy-" 
Ci-C8-alkyl, Ci-Cg-alkoxy, phenyloxy, Ci-Cs alkanoyloxy, Ci-Cg alkanoyl, Ci-Ci2 aroyl. 
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Cl-CsalKthlo (g) ha.u(F, a Br. I). (h) hydroxy, (I) .ercapto, (j) Cl-CSjl^'- ^^'^ 
carbamoyl, (I) fonnyl, (m) formyloxy, (r,) carboxy, (o) carb-Ci-Cs alkyloxy (p) Ci^ 
alkanoyloxy, (q) N-(Ci-C8)-alky.carboxa.Jdo, (r) NKQ-Cs), N-(Ci-C8Vdia«cyl^o,^^^ 
5 (s) carbamoyloxy, (t) N-(Ci-C8) alkylcarbamoyloxy, (u) ^l'^^^' 

C8)dialkylcarban.oyIoxy, (v) Ci-Cs alkylsulfinyl, (w) Cl-Cs ^^^y^^'^y"; ^^l^"^ 
allcylsulfor^ato, (y) sulfo, (z, sulfonamide, (aa) N-(Ci^) allg.lsulfbna«udo, WC1-C8), N- 
(Ci-Cg) dialkylsulfonamido, (ac) amino, (ad) QOg alkylamino, (ae) Ci-Cs dxalkylammo^aO 
C1-C8 acylamino, (a,) N-(Ci-C8), N-(Ci^)-diacy.amino, (ah) N-(Ci-C8)-aM-N^l-C8)- 
acylamino, (ai) formylamino, (aj) ureido, (ak) isothioureido, (al) an.no-C2-C8 alkylfl..o, (am 
a™no^2<:8 alkloxy, (an) amidino,(ao) guanidino, (ap) aminomethyleneimino, (^q) (-> 
i^ino-Ci-QaiM, (as) iminomethyleneamino, (at) glycylamino, (au) S^Vf^^^^'f^^^^' 
(aw) sucdnlmido, (ax) morpholino, (ay) Q-C8 alkylsulfonamido, (az) ^f^f^>^'l'-^;^ 
C8) aikyl suUonoy.a.ino, (ba) Q-C8 aikylsulfinamino, (bb) NKQ-Cg) fyj;^<^'^ 
15 alky.sulLm.no,(bc)Cx-C8alkoxyamino,(bd)Q<:8a^^^^ 

(C1-C8) alkoxyamino, (bf) C3-C7 cydoalkyl, (bg) oxo,and (bh) heterocydyl,t,ptionally any one 
or t«ro pairs of r3-r10 ,„ay independently be joined .0 form one or two optionally substituted 
heterocyclic rings, each ring optionally fused with one or two optionally substituted 
homocydic or heterocyclic rings of from four to seven atoms where any heterocychc rmg 
20 contains from one .0 four heteroatoms selected from N, O, and S and where any ring may be 

substituted with from one to three R^^^ 

(B) an amidino (aminoiminomethyl) group including; 

(1) -C(=NH)-NH2, 

(2) -C(=NH)-NHR3, 
25 (3>-C{=NR4)-NHR3 

(4) -C(=NH)-NR3r4 and 

(5) -C(=NR5)-NR3r4, 
where R^ R*, and R^ are defined above, 
(Q an aminoalkyleneamino group including; 

30 {1)-N=CH-NH2. 

(2) -N=CH-NHR3 

(3) -N=CH-NR^R^,and 
{4)-M=CR5.NR3r4 

where R^ R**, and R^ are defined above, 
35 (D) an iminoalkyleneamino group, including; 

{1)-NH-CH=NH, 

(2) -NH-C:H=NR3 

(3) -NH-CR^=NR^and 

(4) -NR5-CR-^=NR^. 
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where r3, R^, and R^ are defined above, 

(E) a guanidino (aminoiminomethyleneamino) group including; 

{l)-NH-q*NH)-NH2, 

(2) .NH-Q=NH)-NR^H 

(3) -NH<X=NH)-NR3r4, 

(4) -NH-C(=NR5).Nr3r4 

(5) -NR3-C(=NR3)-NR3r4, 

(6) -NR3-C(=NH)-NR3r4, 

(7) -NR3-C(=NR3)-NH2, 

(8) -NR3-C(=NH)-NH2, 

(9) -NR3-C(»NR3)-NHR4, and 

(10) -NR3-C(=NH)-NHR*, 
where r3, R*, and r5 are defined above, 

(F) an optionally substituted saturated heterocyclic group induding; 



NR"' 



NR" 



20 



25 



NR 



13 



< 



^(CH2)„ 
^ , and 



NR"— (CHa)„ 

Z2- 



where (1) n is 0, 1, 2, or 3, (2) r13 is selected from; R^ -CR9=NR8, -CR9(=NR8)-NR6r7 
-C(=Nr8)-NR6r7, -N=Cr9-NR6r7, -NR10-CR^=NR8, and -Nr10-{C=NR8).Nr6r7 
where R^-rI" are defined above, (3) is O, S, or NR^^, and (4) the substituents are 
independently one to three Rl2 

(G) an optionally substituted unsaturated (nonaromatic) heterocydyl including; 
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(CHa)™ 

N — i — 




(CHaW .and 



^ -(CH2)„ 



where (1) m is 1, 2, or 3, (2) and r13 are defir>ed above, aitd (3) 
the substituents are typically one to three r12, 

(H) an optionally substituted unsaturated (aromatic) heterocydyl including; 
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where (1) Z3, and 7p are typically selected from O, S, N, and NH, provided at least one 
2^, or 7? is N or NH, (2) R^^ jg defined above/and tfie substituents are independently one to 
three 

(I) an optionally substituted bicydoheterocyclic group including; 

5 



10 




where the partial structure 
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where (1) o is 0, 1, or 2, (2) R^^ is defined above, and (3) the substituents are indepHidently one 
to three R^^. Exemplary heterocyclic groups include; isoindoUnyl, quinuclidinyl, 
niorpholinyl, and l,3-diazacyclohex-4-ene. Optionally, any of the nitrogen containing 
5 heterocycles described above may be substituted with amino, iminO/ amidino, 
aminomethyleneimino, iminomethyleneamino, guanidino, N^-aminoguarudino, alkylamino, 
dialkylamino, trialkylamino, or alkylideneamino groups. 

is a bivalent radical containing from 3 to 9 methylene groups where any methylene 
group or groups may be replaced with one or more alkene, alkyne, aryl, or functional groups 

10 containing the heteroatoms selected from the group N, O, and S. Preferably, is a saturated 
or unsaturated, linear, branched, or cyclic bivalent radical separating Q from the 7 carbon of the 
benzodiazepinedione nucleus. Typically, the heteroatoms (N, O, and S) will comprise from 0-5 
of the atoms separating Q from the benzodiazepinedione nucleus. Preferably, is typically an 
optionally substituted bivalent radical including; (A) C3-C7-alkylene, (B) Cs-Cy-cycloalkylene, 

15 (C) C3-C7-alkenyiene, (D) Cs-Cy-alkadienylene, (E) C3-C7-alkynylene, (F) Q-C7- 
alkadiynylene, (G) C4-C7-alkenynylene, (H) C6-Cl4-arylene, (I) Qi-Ci4-aryl-C2-C4-alkynylene, 
0) Ci-C3-alkyl-C6-Cl4-aryl-C2-Q-alkynylene, (K) C6-Ci4-aryl-C2-Q-alkenylene, (L) C1-C3- 
aIkyl-C:6-Cl4-arylene, (M) Ci-C3-alkyl-C6-Ci4-aryl<:2-C4-aIkenylene, (N) Q-Cu-aryl-Ci-Cs- 
allg^lene, (O) C6-Ci4-aryl-Ci-C3-alkyloxyene, (P) Ci-C2-aIkyl-C6-Cl4-aryl'<:i-C2-alI^lene, (Q) 

20 Ci-C3-alkyloxy-C6-Ci4-arylene, (R) C2-C6-alkyloxyene, (S) Ci-Cs-alkyloxy-Q-Cs-alkylaie, 
(T) C6-Cio-aryloxyene, (U) Q-Cio-aryloxy-Ci-Cs-alkylene, (V) C2-C:6-alkylthioene, (W) Ci- 
Cs-alkylthio-Ci-Cs-alkylene, (X) C6-Cio-arylthioene, (Y) C6-Cl0-arylthio-Ci-C5-alkylene, (Z) 
Cl-C5-alkylsuIfoxide-Ci-C5-alkylene,(AA)Ci-C5-alkylsulfone-Ci-C5-alkylene, 

II II 

25 O O 

OR® R« O 



30 



R« 

«Ri4_o-C-l!l-R«- , -Ri6_N-C-0-R«- , 

" S 

o o 

R6 R6 R7 

-Rl4«^C_|j|_C— Rl5_ , -.Rl6_,^_Q_N— Rl5_ , 

il II IT 

0 0 o 
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10 



_Ri4-c-0-B«- . -B«-0-C-R«- . 

o 



II 

o 



8 



0 o 
_rM_s— R"- ' -Ri4— S— R«- ' 

n 

o 

8 

_R«_i— RtB- , and -MET— R»-^ 



where (1) Rl* is selected from; (i) a chemical bond, (ii) Ci-C5-alkyU 
C2-C5-al.enyUv,C3-C5-al.cynyUvi) 

and(xi)piperizinyU2)Rl5|sselectedfronv(i).achemica.bond,(n)Ci<4-^^^^^^ 
dker.yl,0v)C2-Q-alkyrtyI.(v)Ci<:3-alkyI<:6<:i2^»'and(vi)Q^^^ « 

C^-alkyr.yUvi>C6-Ci(.ary.,(vi9Q<:3-aIk^^^^^ 

20 aruiOx)piperizinyU4)Rl7issdectedfrorr.;{i>C3-Q-alke^^^^ 

aryl,ar.d(iv)ber«yU5)HErisasamrated or unsaturated heterocydehavinsfrom544^^^ 

Jthecyde(s)andfroml-3heteroa.omS8e.ected from N,0,andS, where the substituent^a^^ 
selected from one to three R^^. 

L^is typically an opuonallysubstitutedbivalentradicaimdudingbutnotlimited to; 

-(CHJo-C-N— . — (CHJo— N-C— . 

8 ° 
R« 

— CH,-0-C-N _-CH,-M-C-0— . 



O 



o 
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— (CHa)„ S— O 



0 
il 

s— o- 

II 

o 



R» 0 
I II 

•(CHa).— N-S- 
O 



— (CHj)o~C~0— . 

o 
o 

(CHa)o S (CH2)o- . 

II 
O 

0 

II 

— (CH2)p S , 



— (CH2)p— C— . 

o 

— CH,— 0— C— O . 

II 
0 

— (CHa)o — S — (CHa)o— ' 




I I 

-CHa N— C— N • 

II 
O 

0 R« 

II I 

— (CHa)o— N . 

0 

— (CHa)o— 0-C— . 

O 

o 

— (CHa)o S (CH2)o- 



0 
II 

— (CHa)p— S— 
O 

— (CH2)p S 



(CH2)o C (CH2)o- . 

O 

— (CHa)o O (CHa)o— 



— {CH2)p O 
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(CH2)o C=C ' (CHa)o— CH=CH , 

25 — O— (CH2)p— , and ""ET , 

where; (1) p is 1, 2, 3 or 4, (2) v7, o, and HET are defined above, and (3) the substituents are 
typically selected from one to three R^^. 
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_l_l 

l~l I ■ III' 

p22 ^21 R20 R22 R21 R20 
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II 



/,2i r20 O R^" and 



0 



r20 

wher« (1) X is defined above, (2) r1« R^^, R^^, are typically selected from (i) hydrogen 
CO opLally subsdtuted Q-Cn alkyl, (iii) optionally substituted C3-C12 alkenyl (.v) 
optionally substituted C3-C14 cydoalkyl, (v) optionally substituted C1-C12 alkyl-Q-Cw aryl 
(vi) optionally substituted C6-C14 aryUvii) optionally substituted Q-Q alkylphenyl, and 
(viii) optionally substituted Q-Cn alko^, 0) and ^ are typically selected from (0 
L3-whereQ2issdectedfromhydrogenandQl,andL3isdtherachernicalbond,LlorL,(«^ 

optionally substituted Ci-Ci2-aIkyl, (iii) optionally substituted C6-Ci4-aryl, (iv) optionally 
substituted Q-Cu-cydoalkyl, (v) optionally substituted Ci-Cn-a.kyl-Cs-Cw aryl, and (v. 
optionally substituted Q^n-lkyWU-cydoalkyl, where the substituents are usually (a) 
halo (F, a Br, 1), (b) nitro, (c) hydroxy, (d) carboxy, (e) tetrazole, (0 
sulfbnamide,(h)trifluoroimide,(i)phosphonate,(i)Ci-C6-alkyl,(k)C6-^^^^^^ 
C3-Ci4<ydoalkyl, (n) COR^^ where R^* is selected fron, Ci-Cg-alkoxy, q3-Cl2^1kenoxy, Cfr 
Ci2-aryloxy, di-Ci-Cs-alkylamino^i-Q-alkoxy, acylamino^Ii-Ca-alkoxy selected from 
acetvlaminoethoxy,nicotinoylaminoeti,oxy.sucdnarnidoethoxy,andpivaloyloye.hoxy,an^ 

Q-Cl2^ryl-Ci<:8-alkoxy where the aryl group Is unsubstiti.ted or substituted w.th one to 
three of the groups nitro, halo (F, CI, Br, I), Q-Q-alkoxy, amino, hydroxy, hydroxy-Ca-Cg- 
alkoxy, and dihydroxy-Q-Cs-atkoxy, and (o) CONR25r26 ..Here r25 and R^S a.e typically 
selected from hydrogen, Q-Cio-alkyl, Ca-do-alkenyl, C6-C,4-aryl, Ci-C6-alkyl-C6-Cio-aryl. 
Optionally, R^S and r26 taken together may form trimethylene, tetramethylene, 
pentamethylene, and 3-oxopentamethylene. Also, optionally, r1 and R^^ taken together may 
form an optionally substituted 5, 6, or 7 member saturated or unsaturated homocychc or 
heterocyclic ring containing 0-3 heteroatoms selected from O, S, and N, where the substituents 
are selected from 

Dislyplcally(A)R21,or(B)-{C=0)-Xaa,whereXaais«netotiueeDorLa-aminoadd 
30 residues. 

r27 is selected from (a) a covalent bond, (b) substituted or unsubstituted methylene, 
and (c) substituted or unsubstituted ethylene where the substituents are selected from (i) nitro, 
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(ii) halo{F, CI. Br, 1), (iii) C1-C6 alkyi, (iv) halo(F, CI, Br, IK1-C6 a>kyl' and (v) substituted or 
unsubstituted phenyl where the substituents are selected from (1) C1-C6 alkyI, (2) Ci-Ce 
alkoxy, (3) halo(F, Q, Br, 1), aruJ (4) CF3. 

V is selected from (a) -C0R2», (b) -SOsR^^ (c) •NHS02R32 , (d) -P0(0R31)2, (e) 

5 -S02NHR32, (f) -CONHOR^', (g) -C(0H)R33P0(0R33)2, (h) -CN, (i) -S02NH-heteroaryl 
where the heteroaryl is a 5- or 6-member aromatic ring containing 1 to 3 heteroatoms selected 
from O, N, and S and where the heteroaryl is unsubstituted or substituted with one or two 
substituents selected from the group (i) -OH, (ii) -SH, (iii) -(Ci-Qalkyl), (iv) -Ci-C4aJI«>xyl, (v) 
CF3, (vi) halo(F, CI, Br, 1), (vii) NO2, (vlii) -COOH, (ix) -CCX).(Ci-C4alkyl), (x) -NH2, (xi) 

10 -NH(Ci-C4alkyl), or (xii) -N(Ci-C4alkyl)2. (j) -CH2S02NH-heteroaryl, (k) -SQzNHCORSS, G) 
-CH2SO2NHCOR32, (m) -CONHSO2R33, (n) -CH2CONHSO2R33 (o) -NHCONHSQ2R33, (p) 
.NHSD2NHCOR33, (q) -CONHNHSO2CF3, (r) CON(OH)r31, (s) -CONHCOCF3, (t) 
-CONHS02R2»,(u) .CONHSO2R29 (v) -C0NHS02R3<', 
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,and 



(ap) 
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30 

r. 

H 



r28 is selected from the group consisting of (a) hydroxy, (b) Ci-Cs-alkoxy, (c) C3-C12- 
alkenoxy, (d) C6-Ci2-aryloxy, (e) Ci-C6-aikyl-Q-Cl2-aryIoxy, (f) di-Ci-Q-alkylamino-Ci-Cs- 
alkoxy, (g) acylannino-Ci-Cs-alkoxy selected from the group (i) acetylaminoethoxy, (ii) 
nicotinoylaminoethoxy, and (ill) succinamidoethoxy, (h) Ci-Cs-alkoyloxy-CiTCg-alkoxy, (i) C6- 
Ci2-aryl-Ci-C8-alkoxy where the aryl group is unsubstituted or substituted with one to tfuee 
of the groups (i) nitro, (ii) halo (F, CI, Br, I), (iii) Ci-C4-alkoxy, and (iv) amino, (j) hydroxy-C2- 
C8-alkoxy, (k) dihydroxy-Ca-Cs-alkoxy, and (1) NR^^R-"^". 

and R^^' are independently selected from the group consisting of (a) hydrogen, (b) 
Ci-C8-alkyt (c) C3-C8-alkenyl, (d) C6-Ci2-aryl where the aryl group is unsubstituted or 
substituted with one to three of the groups (i) nitro, (ii) halo (F, CI, Br, 1), (iii) Ci-C4-aikoxy, and 
(iv) amino, and (e) C6-Ci2-aryI-Ci-C8-alkyl where the aryl group is unsubstituted or 
substihited witin one to three of the groups (i) nitro, (ii) halo (F, CI, Br, 1), and (iii) Ci-C4-alkoxy. 

r3^ is selected from the group consisting of (a) H, (b) C1-C6 alkyi, (c) halo(F, CI, Br, \y 
Ci -C6 alkyI, (d) phenyl, (e) benzyl, and (f) -CH2-0-CCX:H3. 

r32 is selected from the group consisting of (a) H, (b) benzyl and (c) -CH(r35)^. 
C(0)R35. 

r33 is selected from the group consisting of (a) aryl, (b) heteroaryl, (c) (C3-C7)- 
cycloalkyl, (d) (Ci-C4)-alkyl, unsubstituted or substituted with a substituent selected from the 
group consisting of (i) aryl, (ii) heteroaryl, (iii) -OH, (iv) -SH, (v) (Ci-C4)-alkyl, (vi) (C1-C4)- 
alkoxy, (vii) (Ci-C4)-alkylthio, (viii) -CF3, (ix) halo (F, CI, Br, 1), (x) -NO2, (xi) -CO2H, (xii) CO2- 
(Ci-C4)-alkyi, (xiii) -NH2, (xiv) -NI(Ci-C4)-alkyil2, (xv) -NHI(Ci-C4)-alkyI]. (xvi) -PO3H or 
(xvii) PO(OH)(Ci-C4)-alkoxy, or (e) (Ci-C4)-perfluoroalkyl. 

R^"^ is selected from the group consisting of (a) -CN, (b) -NO2, (c) -COOR^l, (d) C1-C6- 
perfluoroaikyJ, and (e) CF3. 

r35 is independently selected from the group consisting of (a) H, (b) (Ci-C6)-alkyI, (C2- 
C6)-alkenyI, (C2-C6)-alkynyl or (C3-C8)-cycloaIkyl, each of which is unsubstituted or 
substituted with: (i) OH, (ii) (Ci-C4)-alkoxy, (iii) C02R^^, (iv) OCOR^^ (v) C0NHR33, (vi) 
C0N(R33)2, (vii) N(R33)C(0)R''^3, (viii) NH2. (ix) (Ci-Q)-alkylamino, (x) di[{Ci-Q)- 
alkyljamino, (xi) ar>'l, (xii) heteroar>'l, (c) -C(0)-aryl, (d) -NO2. (e) halo(a, Br, I, F), (f) -OH, (g) 
-0R36 (h) (Ci-C4)-perfluoroalkyl, (i) -SH, (j) -S(0)j.2 (Ci<4)-alkyl, (k) CQ2R^^ (1) -SO3H, (m) 
-NR33r36, (n) .nr33c(0)R36, (o) .NR33cOOr32, (p) .S02NHr32, (q) .SQ2NR33r33, (r) 
-NHSO2R32, (s) -C(0)NH502R32, (t) aryl, (u) heten^aryl, (v) morphoIin-4-yl, (w) CONH2, or 
(y) lH-tetrazol-5-yl. 
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WO 93/08174 . „ , H or fW (Ci-a)-ancyl unsubsHtuted or 

r36 is selected from the group consisting of (a) H or (b) (Ci ^ 

substituted with(i)NH^(rONH[(CrQ)-aM],(iii)N[(C^^^ 
r^iVallcvl fvi)OH,(vii)S03H,or(viii)SC)2NH2. 

I s.lid group con,.«.g o, (., H (b) (ft-OHM. 0 (C2<^ 

e38 r39 ,^Kl0.„=„hln*p=rf».«y«l«edf«>mH,aCN,NO2.CF3,C2F^ 

from O, S, NR*1 and CHz- 
10 R« is selected from M«>g«"'CH3, and CH2C6H5 or a tautomer thereof. 

The invention further provides a pharmaceutical composition compnsmg a 
pharmaceuticaUy acceptable exdpient and/or pharmaceutically acceptable hydrates, .^^^^ 

"'"Tinvention provides a meU^od for inhibiting platelet aggregation or redu^g 
15 platelet aggregation in a mammal comprising administering a platelefaggregafon mhibmng 

^luntorpharmaceu^calcomposiUonofl. OptionaUy,.eme*od .dud^a^^r..^^ 

the pharmaceutical composition in combination with a peptidyl anttthrombotac and/or a 

fltrombolytic agent and/or an anticoagulant 
20 DETAILED DESCRIPTION OFTHE INVENTION 

A. Definitions 

Terms used in the claims and specification are defined as set forth below unless 

Otherwise specified. -u^ ^r^jafv O 

AS used herein, the term "positively charged" when used to descnbe the mo ety Q 

25 (either Q1 or Q^, means at least 10% of the Q groups are positively charged physiolog- 
rHThiswiuInnallvmeanthatthepKbof.henitrogena,n.^^^^^^ 
or higher. The phras^ "positively charged Q moiety;" as used to define Q, is intended to 
embL chemical groups which, when attached to the linking moiet>- L of Formula 1, confers 
basic Character to the compound of Formula I. "Basic character" means proton accepting or 

30 dectrondonatingcapabnity,thatis,U.ecapacityofthecompoundofFonnulaItobeapro^^^^ 
acceptorinthepresenceofaprotondonor,suchaswater.OptionaUy,Qwillbeaprodrugtl«t 
iscapableofbeingconverted,/n./.a,intoapositivelychargedbasicmoiety- Anexampleofa 
ri'group having "basic character" is ^e guanidino (H.N-C(=NH,NH, group. T.ere are 
many examples of other equivalent basic groups other than the guanidino group tfvat can be 

35 substituted int., Q to produce biologically equivalent compounds of Formula I. Such other 
basic groups are collectively referred to as "bioisoster^ of the guanidino group or bas^ 
bioisoL". Representative examples of such "basic bioisoteres" are set forth above under Q 
(A) through (I). 
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The term "alkyl" means a branched or unbranched, saturated aliphatic hydrocarbon 
radical, having the number of carbon atoms specified, or if no number is specified, having up to 
12 carbon atoms. Examples of alkyi radicals include metiiyl, eAyl, n-propyl, isopropyl, n-bulyl, 
iso-butyl, sec-butyl, tert-butyl, n-pentyl, 2-methylbutyl, 2,2-dimethylpropyl, n-hexyl, 2- 
5 methylpentyl, 2,2-dimethylbutyl, n-heptyl, 2-methylhexyl, and the like. The terms "lower 
alkyl" "Ci-C6 alkyl" and "alkyl of 1 to 6 carbon atoms" are synonymous and used 
interchangeably. A preferred "Ci-C6 alkyl" group is methyl. 

The term "substituted Cn-Cm alkyl" where m and n are integers identifying the range 
of carbon atoms contained in the alkyl group, denotes the above alkyl groups that are 

10 substituted by one, two or three halogen, hydroxy, protected hydroxy, amino,, protected amino, 
C1-C7 acyloxy, nitro, carboxy, protected carboxy, carbamoyl, carbamoyloxy, cyano, 
methylsulfonylamino or C1-C4 alkoxy groups. The substituted alkyl groups may be 
substituted once , twice or three times wifli the same or with different substituents. 

Examples of the above substituted alkyl groups include but are not limited to; 

15 cyanomethyl, nitromethyl, hydroxymethyl, trityloxymethyl, propionyloxymethyl, 
aminomethyl, carboxymethyl, alkyloxycarbonylmethyl, allyloxycarbonylaminomethyl, 
carbamoyloxymethyl, methoxymethyl, ethoxymethyl, t-butoxymethyi, acetoxymethyl, 
chloromethyl, bromomethyl, iodomethyl, trifluromethyl, 6-hydroxyhexyl, 2,4-dichloro(n-butyl), 
2-amino(iso-propyl), 2-carbamoyloxyethyl and the like, A preferred group of examples within 

20 the above "C1-C12 substituted alkyl" group includes the substituted methyl group, e.g. a 
methyl group substituted by the same substituents as the "substituted Cn-Cm alkyl" g^o^P- 
Examples of the substituted methyl group include groups such as hydroxymetiiyl, protected 
hydroxymethyl (e.g. tetrahydropyranyloxymethyl), acetoxymethyl, carbamoyloxymethyl, 
trifluoromethyl, chloromethyl, bromomethyl and iodomethyl. 

25 The terms "C1-C12 alkyloxy" or "C1-C12 alkoxy" are used interchangeably herein and 

denote groups such as methoxy, ethoxy, n-propuxy, isopropoxy, n-butoxy, t-butoxy and like 
groups. 

The terms "C1-C12 acyloxy" or "C1-C12 alkanoyloxy" are used interchangeably and 
denote herein groups such as formyloxy, acetoxy, propionyloxy, butyryloxy, pentanoyloxy, 
30 hexanoyloxy, heptanoyloxy, and the like. 

The terms "Ci-C]2 alkylcarbonyl", "C1-C12 alkanoyl" and X1-C12 acyl" are used 
interchangeably herein encompass groups such as formyl, acetyl, propionyl, butyryl, 
pentanoyi, hexanoyl/ heptanoyi, benzoyl and the like. 

Tlie term "cycloalkyr* as used herein refers to a mono-, bi-, or tricyclic aliphatic ring 
35 having 3 to 14 carbon atoms and preferably 3 to 7 carbon atoms. 

The term "alkenyl" means a branched or unbranched hydrocarbon radical having the 
number of carbon atoms designated containing one or more carbon-carbon double bonds, each 
double bond being independently cis, trans, or a nongeometric isomer. 
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^ ph»»n*».y.. mph*.c.y., and UKe (see .g. » H."^»«* ^ 
10 CftoHfctrv(DeanJ.A.,ed)13thed.Table7-2[1985]X 

J-„.s..«d phenyr » ■.u.s«.«d de™.. , p^,. g-oup or 
g^p ,„b,d».ed vrtd. one, ™o or *ree subs«««n« d»s» fro« h*g^ff. a fcfl. 
Tydlxy. pro.c«d hyd^xy, cya^. ni».. Q-C a^. C-C« alkoxy, carboy. P»«^ 
lo,Z»,.«^*y..pro«c»dc,.bo«y„«hytMro^y'.P"«'^'''^;^ 
,5 an..noUl. pro»c»d ..nMon^hyl «H»oro»«*y. N-<™e*y...l^ny,.»n«.) or o-her 

d.(halo)ph.nyl group »* as .-chloropheny., 2,Michlo,ophenyl. 24K.id,U,r.ph^. 3,4- 
r>^^l.-*lpKeny1.3-bro~.p^eny^4*»«pKeoyl.M^*™^^^^ 
20 -tr^; 2.«ooropH„y, and *e a ™no- or "X^-"' 
■ .ydrox^heny. 3.hydroxyph»yl, 2,«,hydroxyphenyl d» pro»cled*yd»xy d^ 
LoZdd,e«tean,»phen,,^psuch,s^or4^«.pK«y0.cy,|»pH^ 
»<.„ple. 4<y,n=ph„yl;a n»»-ordiOower,lkynph».yl gnup «.ch.,4.m«h^phenyl. 2A- 
illyphlyj.n«a^.p.'-y>,«l«.^.)phe.^.«-^^ 
25 e» »i a lo or d«a,^.pH.ny, group, .r example, ^■--^'^''^'^ll 
^^^l 3.»«»ypheny,, 4.(.sopropoxy,pheny,, 

^xlenyl and like; 3- or 4- «f,o„r„n».hy,pheny,.- a mono- or d,crbo>whany' <^ 
r-^»rL«groop.o*4-»r.oxyp.»yUa™^ord>(.yd™xy,«^^ 
or (pro,ec.«. hydroxyme«,yl)phenyl such a, 3-(pro.ec«d hydroxyme,hyl)ph-.yl or 3> 
30 di<hydroxyme.hy,,pheny.; a mono- or d«am,nomed,y.)pheny. or 
aJlme*y.)phenyis„*as2^,mtoon^.)P»«ny.or2,4,pro«»i...^o.n«hy 

a mono- or d,(N.<me<hy„u«b..yhmi»,))pher,y. such as 3,N.»«hy W«onylammo,,phe„y^ 
Also, a,e «. -s«bs.ih.»d phenyl- represenB dis.bs««.«d phenyl groups where^ ^ 
subsdhrenls are dlBe,.* for example, j™e«.yH-hydr„xypheny,, 3-ch.or„+hydr„xyphenyl, 
3, 2.a-»xy*bro.nopheny.. 4.,hy,-2.hydroxyphe„y,, 3.hydroxy.4.ni.ophenyl, 2*^-^-4^ 
chlorophenyl and .he like. Preferred sohs.Uo.ed phenyl gn.ups mclude 2^.»i 3- 
«fl„or„me*ylphenyl, U,e 4.hydroxyphenyl, *e 2-aminomed>ylphenyl and »» 3^N. 
(methylsulfonylaminoMphenyl groups. 
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The term "arylalkyl" means one, two, or three aryl groups having the number of carbon 
atoms designated, appended to an alkyl radical having the number of carbon atoms designated 
including but not limited to; benzyl, napthylmethyl, phenethyl, benzhydryl (diphenylmethyl), 
trilyl, and the like. A preferred arylalkyl group is the benzyl group. 

5 The term "substituted C6-Cl0aryl.Ci-C8aIkyl" denotes a Ci-Csalkyl group substituted 

at any carbon with a C6-Cioaryl group bonded to the alkyl group through any aryl ring 
position and substituted on the Ci-Cgalkyl portion with one, two or three groups chosen from 
halogen (F, CI, Br, I), hydroxy, protected hydroxy, amino, protected amino, Ci-C7acyloxy, 
nitro, carboxy, protected carboxy, carbamoyl, carbamoyloxy, cyano, Ci-C6alkyithio, N- 

10 (methylsulfonylamino) or Ci-C4alkoxy. Optionally the aryl group may besubstituted with 
one, two, or three groups chosen from halogen, hydroxy, protected hydroxy, nitro, Ci-C^alkyl, 
Ci-C4alkoxy, carboxy, protected carboxy, carboxymethyl, protected carboxymethyl, 
hydroxymethyl, protected hydroxymethyl, aminomethyl, protected aminomethyl, or an N- 
(methylsulfonylamino) group. As before, when either the Ci-Cgalkyl portion or the aryl 

15 portion or both are disubstituted, the substituents can be the same or different. 

Examples of the term "substituted C6-Cioaryl-Ci-C8alkyl" include groups such as 2- 
phenyl-l-chloroethyl, 2-{4-methoxyphenyl)ethyl, 2,6-dihydroxy-4-phenyl(n-hexyl), 5-cyano-3- 
methoxy-2-phenyl(n-pentyl), 3-{2,6-dimethylphenyl)n-propyl, 4<hloro-3-aminobenzyl, 6-(4- 
methoxyphenyl)-3-carboxy(n-hexyl), 5-{4-aminomethyl phenyl)-3-(aminomethyl)(n-pentyl), 

20 and the like. 

The term "carboxy-protecting group" as used herein refers to one of the ester 
derivatives of the carboxylic acid group commonly employed to block or protect the carboxylic 
acid group while reactions are carried out on other functional groups on the compound. 
Examples of such carboxylic acid protecting groups include 4-nitrobenzyl, 4-methoxybenzyl, 

25 3,4-dimethoxybenzyl, 2,4-dimethoxybenzyl, 2,4,6-trimethoxybenzyl, 2,4,6-trimethylbenzyl, 
pentamethylbenzyl, 3,4-methyienedioxybenzyl, benzhydryl, 4,4'-dimethoxybenzhydryl, 
2,2',4,4'-tetramethoxybenzhydryI, t-butyl, t-amyl, trityl,4-methoxytntyl, 4,4-dimethoxytrityl, 
4,4',4"-trimethoxytrityl, 2-phenylprop-2-yl, trimethylsiiyl, t-butyldimethylsilyl, phenacyl, 2,2,2- 
trichloroethyl, p-(trimethylsilyl)ethyl, P-(di{n-butyl)methylsiIyl)ethyl, p-toluenesulfonylethyl, 4- 

30 nitrobenzylsulfonylethyl, allyl, cinnamyl, l-{trimethylsilylmethyl)prop-l-en-3-yl, and like 
moieties. The species of carboxy-protecting group employed is not critical so long as tiie 
derivatized carboxylic acid is stable to the condition of subsequent reaction(s) on other 
positions of the benzodiazepinedione molecule and can be removed at the appropriate point 
without disrupting the remainder of the molecule. In particular, it is important not to subject 

35 the carboxy-protected benzodiazepinedione molecule to strong nucleophilic bases or reductive 
conditions employing highly activated metal catalysts such as Raney nickel. (Such harsh 
removal conditions are also to be avoided when removing amino-protecting groups and 
hydroxy-protecting groups, discussed below.) Preferred carboxylic acid protecting groups are 
the allyl and p-nitrobenzyl groups. Similar carboxy-protecting groups used in the 
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WO 93/08174 ^^^^ ^ carboxy group 

cephalosporin, penidlUn and pepbde arts can also usea p 
sLtuIts of fl.e benzodiazepinedione. Further exan^p.es of these groups are found m 
Lla./Protec.-veGroupslnOrgan.ca.e.lstryV,.G.W.McO^^^ 
York, NX, 1973,Chapter5,«.dT.W.Greene/TrotecdveGroups inorganic Syn^^^^ 

5 Wiley and Sons, New York, NY, 1981, Chapter 5. The term "protected carboxy refers to a 
carboxygroupsubstitutedwithoneoftheabovecarboxy-protectinggtoups. 

Lusedherdn.heterm"a«,id.protecdnggroup-'refe«toanygn,up.y^^^^^^^ 
the peptide art for protecting the peptide nitrogens fron. undesirable side ructions. Such 
groups include p-methoxyphenyl, 3,4-dimethoxybenzyl, benzyl, O-nitrobenzy, dKp- 

10 LthoxyphenyDmethyl, triphenylmethyl, (p.methoxyphenyl)dipheny.methyl dxphen^^ 
pyridyZ^thyl, .-MpicolyD-N-oxide, 5-dibenzosubery, trimethylsUyl, t-butyl d..e^y^n^ 
aid L like. Further descriptions of these protecting groups can be found Jrot«:t.ve 
GroupsinOrganic Syn*esis^by^eodo.aW.Greene,198UohnWileyandSons Ne«^^^ 

Unless otherwise specified, the terms "he.^.cydic group" or "heterocyclic or WET or 
15 "heterocydyl" are used interchangeably as used herein refer to any mono-, bi-, or tncychc 
satura,ed,unsaturated,oraromadcringhavingthenumberofatomsdesignatedwhereatte^^^ 

one ring isa5-,6-or7-membered ring containing from one to fourheteroatomsselectedfr^^ 
the group nitrogen, oxygen, and sulfur preferably at least one heteroatom is nitrogen iUns s 
Han^ofCkc.istnj^s..prn). Typically, the 5-membered ring has 0 to Zdouble bonds and the 
20 6- or 7-membered ring has 0 to 3 double bonds and the nitrogen or sulfur hete«a.oms may 
optionally be oxidized, and anynitrogenheteroatom may opHonally be quatermzedlnduded 

inthedefinitionareanybicydicgroupswhereanyoftheabovehetemcydicringsarefusedtoa 
benzenering. Heterocydics in which nitrogen is the heteroat.,m are preferred. 

The following ring systems are examples of the heterocydic (whether substituted or 

25 unsubstituted) radicals denoted by the term "hetenKylic": thienyl, furyl, pyrrolyl, imidazo ly , 
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, fsoxazolyl, triazolyl, thiadiazolyl, oxadiazoly , 
tetrazolyl, thiatriazoiyl, oxatriazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, th.azmy , 
oxazinyl, triazinyl, thiadiazinyl, oxadiazinyl, dithiazinyl, dioxazinyl, oxathiazinyl, tetraziny 1, 
thiatriazinyl, oxatriazinyl, dithiadiazinyl, imidazolinyl, dihydropyr.m.dyl, 

30 tetrahydropyrimidyl, tetrazolo[l,5-blpyridazinyl and purinyl, as well as benzo-fused 
derivatives, for example benzoxaz.>lyi,benzti.iazolyl,benzimidazolyl and mdolyl. 

Heterocyclic 5-membered ring systems containing a sulfur or oxygen atom and one to 
three nitrogen atoms are also suitable for use in the instant invention. Examples of such 
preferred groups indude thiazolyl, in particular thiazol-2-yl and thiazol-2-yl N-ox.de, 

35 Ldiazolyl, in particular U,4.thiadiazol-5-y. and l,2,4-thiadiazoI-5-yl, oxazolyl, preferably 
oxazol-2-yl, and oxadiazolyl, such as 1 A4-oxadiazol-5-yl, and l,2,4-oxadiazol-5-yl. A group of 
further preferred examples of 5-member.d ring systems with 2 to 4 nitrogen atoms include 
imidazolyl, preferably imidazol-2-yl; triazolyl, preferably lA4-triazol-5-yl; U^-triazol-S-yl, 
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lA4-triazol-5-yl, and tetrazolyl, preferably lH-tetrazoJ-5-yl. A preferred group of examples of 
benzo-fused derivatives are benzoxazol-l-yl, ben2thiazol-2-yI and benzimida2ol-2-yl. 

Further suitable specific examples of the above heterocylic ring systems are 6- 
membered ring systems containing one to three nitrogen atoms. Such examples include 
5 pyridyl, such as pyrid-2-yl, pyrid-3-yl, and pyrid-4-yl; pyrimidyl, preferably pyrimid-2-yl and 
pyrimid-4-yl; triazinyl, preferably l,3,4-triazin-2-yl and l,3^-triazin-4-yl; pyridazinyl, in 
particular pyridazin-3-yl, and pyrazinyl. The pyridine N-oxides and pyridazine N-oxides and 
the pyridyl pyrimid-2-yl, pyrimid-4-yl, pyridazinyl and the l,3,4-triazin-2-yl radicals, are a 
preferred group. 

10 The substituents for the optionally substituted heterocyclic ring systems, and further 

examples of the 5- and 6-membered ring systems discussed above can be found in W. 
Druckheimer et al, U.S. Patent No. 4,278,793. 

A particularly preferred group of "heterocyclics" or "HET' include; 13-thiazol-2-yl, 4- 
(carboxymethyl)-5-methyI-l>thiazol-2-yl 4-{carU)xymethyI)-5-methyl-l>thiazol-2-yl sodium 

15 salt, l,2,4-thiadiazol-5-yl 3-methyM,2,4-thiadiazol-5-yl, l,3,4-triazol-5-yl, 2-methyl-l,3,4- 
triazol-5-yl 2-hydri)xy-l,3,4-triazol-5-yl, 2-carbc)xy-4-methyl-13,4-triazol-5-yl sodium salt, 2- 
carboxy-4-methyl-l,3,4-triazoN5-yI, l,3-oxazol-2-yl, l,3,4-oxadiazol-5-yl, 2-methyl- 1,3,4- 
oxadiazol-5-yl, 2-(hydroxymethyI)-l,3,4-i)xadiazol-5-yl, l,2,4-oxadiazol-5-yl, 13/4-thiadiazol-5- 
yl, 2-thioHA4-thiadiazol-5-yl, 2-(methylthio)-i;3,4-thiadiazol-5-yl, 2-amino-lA4-thiadiazol-5- 

20 yl, lH-tetrazol-5-yl, l-methyl-lH-letrazol-5-yl, l-(l-(dimethylamino)eth-2-yl)-lH-tetrazol-5-yl, 

1- (carboxymethyl)-lH.tetrazol-5-yl, l-(carboxy methyl)-! H-tetrazoN5-yl sodium salt, 1- 
(methylsulfonic acid)-lH-tetrazoI-5-yl, l-(methylsulfonic acid)-lH-tetrazol-5-yI sodium salt, 2- 
methyl-lH-tetrazol-5-yl, l,23-triazol-5-yl l-methyM,2,3-triazol-5-y!, 2- methy 1-1,23- triazol-5- 
yl, 4-methyM,2,3-triazol-5-yI, pyrid-2-yI N-oxide, 6-methoxy-2-(n-oxide)-pyridaz-3-yI, 6- 

25 hydroxypyridaz-3-yl, l-metiiylpyrid-2-yI, l-methylpyrid-4'yl/ 2-hydroxypyrinud-4-yl, 1,4,5,6- 
tetrahydrt)-5,6-dioxo-4-methyl-as-triazin-3-yI,l,4,5,6-tetrahydro-4''(formyimethyl)-5,6-dioxo-as- 
triazin-3-yl, 2,5-dihydro-5-oxo-6-hydroxy-astriazin-3-yl, 2,5-dihydro-5-oxo-6-hydroxy-as- 
triazin-3-yl sodium salt, 2,5-dihydro-5-ox()-6-hydroxy-2-methyl-astriazin-3-yl sodium salt, 2,5- - 
dihydro-5-oxo-6-hydroxy-2-methyl-as-triazin-3-yl, 2,5-dihydro-5-oxo-6-methoxy-2-methyl-as- 

30 triazin-3-yl. 2,5-dihydro-5-oxo-as-triazin-3-yl, 2,5-dihydri>-5-oxo-2-methyl-as-triazin-3-yl, 2,5- 
dihydro-5-oxo-2,6-dimethyl-as-triazin-3-yl, tetrazolo[l,5-b]pyridazin-6-yl and 8- 
aminotetrazolo[l>b]-pyridazin-6-yl. 

An alternative group of "heterocyclics" includes; 4-(carboxymethyl)-5-methyl-l,3- 
thiazol-2-yi, 4-(carbc)xymethyl)-5-methyl-l,3-thiazol-2-yl sodium salt, l,3,4-triazol-5-yl, 2- 

35 methyl-l,3,4-triazi)l-5-yl, lH-tetrazol-5-yl, l-methyl-lH-tetrazol-5-yl, l-(l-(dimethylamino)eth- 

2- yl)-lH-tetraz()l-5-yl, l-(carbt)xymethyl)-lH-tetrazol-5-yl, l-(carboxymethyl)-lH-tetrazol-5-yl 
sodium salt, l-(methylsulfonic acid)-lH-tetrazol-5-yI, l-(melhylsulfonic acid)-lH-tetrazol-5-yl 
sodium salt, l,2,3-triazoI-5-yl, l,4,5,6-tetrahydro-5,6-dioxo-4-methyl-as-triazin-3-yI, 1,4,5,6- 
tetrahydro-4-{2-formylmethyl)-5,6-dioxo-as-triazin-3-yl, 2,5-dihydro-5-oxo-6-hydroxy-2- 
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""""'Teryl-as-tHazin-a-yl sodiun. saft. 2>dihydro-5-oxo-6-hydroxy-2-methyl-^^^^^^^ 
tetrazoIo[l>b]pyridazm-6-yl,and8-aminotetrazolo[l>b]^^^^^ 

Bivalent radicals L (either l1, L\ or l3) whether branched or unbranched, denv^ 
from alkanes, alkenes, alkadienes, alkynes, alkadiynes, and arenes opdonally containing O N 
5 and/or S atoms, or homo- and heterocycles either aromatic or aliphatic, are designated by 
adding the suffix W to the corresponding monovalent radical. Atoms bearing the free 

valences may include any C O, N or S. 

The phrase "negatively charg^ acidic moiety" as used to define the W mo.ety, .s 
intended to embrace chemical groups which, when attached to the 7-member lactam nng of 
10 R,rmulal,confersacidiccharactertothe«>mpound of Formula I. "Acidic character" means 

proton-donor capability, that is, the capacity of the compound of Formula I to be a proton 
Lorin thepresenceofaprotonacceptor,such as water. TypicalIy,theaddicg™upshouldbe 

selected to have proton donor capability such that the compound of Formula I has a pKa « a 
xangefromabout one to about twelve. More .ypically, the Formula I compound v^uld have a 
15 pKainarangefromabouttwotoaboutseven.AIsotypically,Wwillbeagn,up.hatconta,ns 

at least one addic hydrogen. Optionally, W will be a prodrug that is capable of being 
converted, in vroo, inU. a negati^.ly charged acidic moiety. An example of an addic group 
containing at least one acidic hydrogen atom is the carboxyl group (-COOH). A preferred 
example of W in Formula I containing a carboxyl group is where R^^ is -CH2- and w « 
-COOH There are many examples of equivalent addic gn,ups other than carboxyl group, that 
can be substituted into W to produce biologically equivalent compounds of Formula 1. Such 
other addic groups are collectively nrferred to as "bioisosteres of the carboxylate" or "aad,c 
bioisoteres". Representative examples of such "basic bioisotenas" are set forth above under w 
(a) through (ap). Other spedfic examples of such acidic bioisoteres may be -dependenUy 
selected Lm acidic moieties consisUng of CO2H, CO2CH3, SH, CH^SH, C2H4SH, PO3H2, 
NHSO2CF3, NHS02C6F5, SO3H, CONHNH2, CONHNHSO2CF3, CONHOCH3, 
C0NH0C2H5,C0NHCF3,OH,CH20H,C2H4OH,QPQ3H2,OSQ3H, 
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OH OH 




OH OH 



10 




wherein each of R-^^^ r38^ r39 ^nd R^^ is independently selected from H, CI, CN, NQz, CF3, 
15 C2F5, C3F7, CHF2, CH2F, CO2CH3, CO2C2HS SO2CH3, SO2CF3 and SO2C6F5; wherein Z is 
selected from O, S, NR^^ and CH2; wherein R^^ is selected from hydrido, CH3 and CH2C6H5; 
or a tautomer thereof or a pharmaceutically-acceptabie salt thereof. 

Tharmaceutically acceptable sails" include bi^th acid and base addition salts, 
Tharmaceutically acceptable acid addition salt" refers to those salts which retain the 
20 biological effectiveness and properties of the free bases and which are not biologically or 
otherwise undesirable, formed with inorganic acids such as hydrochloric add, hydrobromic 
acid, sulfuric acid, nitric acid, carbonic acid, phosphoric acid and the like, and organic acids 
may be selected fmm aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic, 
and sulfonic classes of organic acids such as formic acid, acetic acid, propionic acid, glycolic 
25 acid, gluconic acid, iactic acid, pyruvic acid, oxalic acid, malic acid, maleic acid, maloneic acid. 
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-Ph,™«»»c,llyaccep«bleb^add,Sons.te-.~..d,U»«deHvedr»„.»o,g^ 

,0 »ch Ju^..,l>^ «™tt.yl.^ <.l«hyl«^ «e,hyu»«., «p.opy.,™n^, 

J!L «>«. r.«icu,.Hy pr.f»«a or^^c base, « .^P^P^"™"^ 

„ dte«Vl»™»,*.».tamine.m-™*,™ne.«cyclohexyl,,™»,d»«^^ 

pta™,coUn«.«c,.nd.h«»,u.««o^»»*-e.*»spo„«»»«-»^ 
wiaun theorganism to release theacdve parent drug. 



-Mam- HnBCompounds d»fl.»d by tormuU, 1, »p«^l.y >ndud,ng "^"^'/^ 
a*yd™-m-,,4-b.n»d„.ep.„.-W^.ones „e.»„d » be«.ft« 

W,.b«U,s bou. pl..el« .ffi^saH." ."d binding ol «b,lnogen » *e p..«^ 

.„ p.rt,c„,.Hy wh». tt»y .nhib.. d» binding of «b„™>gen „ d« GHlbil., r^P»' 
»Jan.C».n.>%/G™bn^EUSAa,d»c,ibadh»*of..l»«abou.35nM,nd.nICso«. 

aplaKlatagg^gadon (PA) a,«y, al» d«crib«. h»ein,of atla„..bc».3MM. Since .he»« 
„^.aH,i., in d.. values ob-ined for ELBA and PA assays in d>.te«n. >ab»a»n«. 
pTJL .e»p.o, .n»g»nis. ^«s-.»d by Fonnula. .-V, ^ 1C50S ^ 

Fg/(OTbIII,ELISAsa„dPAass,ys«q«al»„rg«««lhanlta..f»«P*'.»c»»'P°«««'N- 
[H4-anildinobenzamldo)b«nioyll-3-aininoproprionolc add. 
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This compound is used as an internal standard and has been found to have an 
Fg/GPIlbHla EUSA IC50 of about 25 nM and a PA Inhibition assay IC50 of about 3pM when 
measured according to the assays described herein. Most preferred fibrinogen receptor 
antagonists represented by Formulae 1-Vl have IC50S in Fg/GPUbHIa ELISA of at least about 
5 15 nM and in platelet aggregation inhibition assays of at least about l^iM or three times more 
potent in a platelet aggregation inhibition assay than the reference compound N-[3-(4- 
amidinobenzamido)benzoyl]-3-aminoproprionoic acid. This reference compound is readily 
prepared by standard methods from commercially available precursors (e.g. ^-alanine, m- 
aminobenzoic acid, and ;7-amidinobenzoic acid) or may be synthesized according to the 

10 procedures set forth in EP 372 486 A2. 

The compounds described in the present invention may therefore inhibit the binding of 
fibrinogen to its receptor on platelets, GPlIblUa, and thus prevent the aggregation of platelets 
and the formation of platelet plugs, emboli and thrombi in the circulatory system in mammals. 
Thromboembolic disorders have been shown to be directly related to the susceptibility of blood 

15 platelets to aggregate. Mammals expt)sed to medical procedures such as angioplasty and 
thrombolytic therapy are particularly susceptible to thrombus formation. The compounds of 
the present invention can be used to inhibit thrombus formation following angioplasty. They 
may also be used in combination with antithrt)mbolytic agents such as tissue plasminogen 
activator and its derivatives (US patents 4,752,603; 4,766,075; 4,777,043; EP 199 574; EP 238 304; 

20 EP 228 862; EP 297 860; PCT WO89/04368; PCT WO89/00197), streptokinase and its 
derivatives, or urokinase and its derivatives to prevent arterial reocdusion following 
thrombolytic therapy. When used in combination with the above thrombolytic agents, the 
compounds of the present invention may be administered prior to, simultaneously with, or 
subsequent to the anti thrombolytic agent. Mammals exposed to renal dialysis, blood 

25 oxygenation, cardiac catheterization and similar medical procedures as well as mammals fitted 
with certain prosthetic devices are also susceptible to thromboembolic disorders. Physiologic 
conditions, with or without known cause may also lead to thromboembolic disorders. Thus, 
the compounds described herein may be useful in treating thromboembolic disorders in 
mammals. The compounds described herein may also be used as adjuncts to anticoagulant 

30 therapy, for example in combination with aspirin, heparin or warfarin and other anticoagulant 
agents. The application of the compounds described herein for these and related disorders will 
be apparent to those skilled in ttie art. 

Compounds represented by Formula I are also capable of antagonizing the interaction 
between vitroneclin(Vn) and the vitronectin receptor (VnR) and thus are useful in situations 

35 where such antagonism is indicated. Vn-VnR antagonism is particulariy pronounced when 
substituent Q^-L^- is bonded to position 8 or 9 of the substituted benzodiazapinedione, as 
represented by Formula Via below. Thus, it is contemplated the instant compounds are useful 
in treating bone disorders such as osteoporosis. 



31 



PCr/US92/08788 

5 

C Ptefcired Embodiments 

One embodiment of the Invention comprises a compound represented by formula I 
.^b. o^lTblHn, blndln, of .e plat^et CniblUa ^^P- to Its naHve . 
XO P^f^nonpeptldyllnhlbitorslndude^mpoundsrepresentedbyst^^^^^ 




COR 



.28 



(n) 



15 
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COR28 



(IV) 




COR28 



(V) 




C0R2» 



(VI) 



where rI, r2 R2i), r21 , r22 1^28 r29 q1 ^ i} and l2 are defined above. 

Referring to formulae I-VI the followinj; structural features of the instant nonpeptidyl 
antithrombotic inhibitors can be identified: 
10 a. The positively charged Q rnoiet)'; 

b. The linking moiety L; 

c. The flat (usually aromatic) ring A; 

d. The 7-member "lactam" ring containing TUG; 

e. Substituents of T U G especially R^; 
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L The amino add linking moiety D; and 
g. The negatively charged acidic moiety W. 
a. Positively charged Q 

5 pKb „.,»d^Uy high so « •« P»«''«'>' '^'^ " ""^ Zl 

™^be,JL«dor»«»»>»i<induding.™n,,«c,h«™cydicg»upp,ov.^ 
10 Jrs.f^O^^" P-ys"-*"' PH. >» one embodi-^n, »' 

<HaN-CH.N-,, «no„»*,...hO <^'«'^'^^^^ 
C(.NH,-NH-), NG-,n.l»»gu»<dCno ,H2N-HN^.NH)-NH-), NH" • 

« .»,d.»,,.,py«»oly,,pyrM,..P,»*y..f*-™*,lpyHd»i»,...^^^ 

blJuny.: ph»an>h,.diny., .cHd.ny,. p..,.nidiny,, ph.™,..h,ol.„y., ph»a.,ny , 
phena^azlnyl, pheno*,..,ny,, pyrrollny,. ,m,d.zoUdiny,, WdazoUnyl py—yl 
M py»»H„y.,p,peHd,,,p.pe,azinyl,^oU„yU»,rd„Hny,,,*«d..,^^ 

dL:ydohe«-4^.,whe„Rl sdecKd (n.m; hyd»g».,Cl-C6-dl<,l.C6<:Bf»^Ql 

Cio^ydoaftyl. Op*n.lly,a.yof«»nI«>g»a»«lrtnsb«»<K7clsda«riba^ 

b. s.bs..n.»d wi* a»no. a"*"""- "nlrame,hyl«»"""». ■mlnom.*yUm»o, 

S»™dln»,NG^n„1p.»ldl«alt,l«nino.d>a,kyIamto.«aUcyl.™^^ 

25 groups. 

Exemplary preferred Q} groups include the following: 
(A) Amino and ammonio groups; 
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CH, 

(Q Aminoall^enanuno groups; 



o 



'N 
I 

.NsCH 



' .and 



10 (D)Iminoalkyleneaniino groups; 

NH 
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O 



N=CH • N=CH 



NH 
II 



NH-CH ' NH-C— CHg , 

CHaNH f'r''"' 

N— OCH3 CH3O NH 

II i >l 
NH-CH • N— C— CH3 . 



NH N— . 



and 



25 CE) Guanidino groups; 

— NH-C— NH2 , — ,NH-C-NHa . 



NH N— CH3 

II .... 
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CH, NH CH3 NH 

I II i II 

— N-C-NH2 . — N-C— N(CH3)2 . 

CH N-CH CH3O NH 

CH3 N-CH3 „ 

__i_LN(CH3). . -N-C-NH, . 



10 



15 



20 



CH3O NH 

I II 
N— C— NHCH3 



NH . . 

II / \ 
NH-C—N . > , 



NH NH 



.NH-C-N NH — -NH-C-N NCH3 
\ / • \ / 



NH NH r==\ 

NH W 



I 

CHa 



NH 

(F) Saturated heterocyclic groups; 




,NH 

NH 



NH 
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(H) Unsaturated aromatic heterocyclic groups: 



CH3 


NH2 


N— y 


NH2 


N— N 




-0. 


0. 
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(I) Bicycloheterocyclic groups; 




\ ' 




NH. 



10 




N 




15 




, and 

0) Multiple amino, guanidino, and amidino groups; 

NH NH 
II II 

NH-C—C— NHj . 




NH CHaNH 

II I II 
■C— N— C— NHj 



20 



CHaNH NH 

I II II 
■N— C— C— NHj 



CHgNH H NH 

I II I II 
■N— C— N— C— NHa . 
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NH H NH 

II I II 
•N— C— N— C— NHa , 

N(CH3)2 



NH 
II 

■NH-C— NH-NHa 



NCH, NH 

II li 
■C— NH-NH-C— NHa , 



NH 
II 



-N 



C— NHa 



C— NHa 
II 

NH 
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N-^ .and \n . 

NH2 

Most preferred Q groups are amino, amidino, and guanidino groups. 

b. The linking group L ^„it,r nw 

5 T,,e,e„s*<.(a»bivatent»dl«llapp«.«BbeIn.po«»t»b«>log.cal««.V. ^ 

R,r^,e, „h». «« A «i«y is . 5 o, H„g le* "enz^ """^ " * 

.0 fining ftom 3 » 9 ».ethyl«» group, »nnec*,8 Q » .be "u-ber 7 ebon of Jhe 
Lzod„i,„^io™nu*.<o,.n^u,v.,en,po=i«o.o„o.b„5or.^A™^,^ 

»„y™*,.e™8n.up„,«r„„p,»..ybo.ep..c«iv.^,o»ormo,.o,,«,-nbi»«on.6^k«^ 

,,^„;y,.b=«,„c^..o"^...*™l^opo,g,o.ps«.».ning»»Ke»»^^ 

15 groups include one or more of ttie following: 



•s- -r " — 

O H 

0 o 

1 I" _c— — c- 
S S NH 



and mav be isolated within the linker ( e.g. forming ethers, thic^thers, ketones, sulfoxides and 
20 fte llkei or combined in any combination, provided only that the compounds so produced are 
stable in aqueous solution and do not exceed the above stated length requirements. For 
example, combining these functional groups produces esters, amides, ureidos^rbamates 
carbonates, sulfonamides, sulfoxides, sulfcH.es, and the like. Pn.ferr«i lengths for l1 are from 4 
to 6 while most preferred lengths are about 5 methylene equivalents. In counting atoms 
25 comprisingLl onlythoseatomssequentiallylinkingQ wilh ring A are counted except when a 
homo- or heterocvcle comprises Ll in which case the fewest number of atoms separating these 
moieties a« counted. Furthermore, given that a bivalent radical is of appropriate length, it ,s 
preferred thatitbesomewhatrigid,thatis,c«ntain one ormoresp2orsp atoms. 

In the description that follows, the free valence to the left of the page is bonded to Q, 
30 while the free valence to the right is bonded to carbon 7 of the compound of formula II (or an 
equivalent position on other 5 or 6-member A rings) Preferred Li's are selected from 
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substituted or unsubstituted; C3-C7-alkylene, C3-C7-cycIoallqrlene, Q-C7-aH«nylene, Q-C7- 
cycloalkenylene, Cs-Cg-cycIoalkadienylene, C3-C7-alkadienylene, C3-C7-allcynylene, Q-C7- 
alkenynyisie, C6-Cl4-arylene, C6-Ci4-aryK:2-Q-alkynylene, Ci-C3-alkyl-Q-Cl4-aryi-C2-C4- 
alkynylene, C6-Ci4-aryl-C2-C4-alkenylene, Ci-C3-alkyI-C6-Cl4-a'y'«"6' Ci-C3-alkyl-C6-Cl4- 
5 aryl-C2-C4-alkenylene, C6-Cl4-aryl-Ci-C3-alkylene, C6-Ci4-aryl-Ci-C3-alkyloxyene, Q-Cs- 
alkyl-C6-Cl4-«'"yI-C]-C2-alkylene, Ci-C3-alkyloxy-Q;-Ci4-arylene, C2-C8-alkyloxyene, C1-C5- 
alkyloxy-Ci-Cs-alkylene, Q-Cio-aryloxyene, Ce-CiQ-aryloxy-Ci-Cs-alkylene, Q-CiQ- 
arylthio-Ci-Cs-alkylene, 

R» 

-Ri<— C— N— R«- . 
II 

10 O 

R» 

-R«— N— C— R«- . 

II 
0 



15 



20 



30 



O 

-R"— S— N— R«- , 



R« 0 

■Ri6 — N_s— R«. 

II 
O 



Ril-S— R«- . 



0 

25 -Ri*— S— R«- 



O 

.R14 — s— R"- . 

n 
0 



II 

0 
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-rW— il— R«- , and 



_Ri4_o— R«- . 

' .hereRl4isselectedfrorn;a*e..ca.band,Q-Q^.kyl,Q<:7<yd^^^^ 

Cio-ary.-Ci<:2-aIkyl,andC6<:iO-ryk,xy<:i^2-^^^ r15 selected fro.; a chenucal b^d, 

10 jectedIm;ache.i«lbond,Ci^5-^M.C3-C7<ycloall^^ 

Ce-Cio-aryl, Ci-C3-a.ky.-C^-Cl2-ary., and C6-ClO-aryl-Cl-C2-a.Ryl. The substituents are 

prefedibly selected from one to three defined above. 

More preferred bivalentradlcalsLlan. selected from the followinggroups: 

15 

-CH2— CSC . 

-CHz'CHz— CSC . 

- CHj-CH/CHa— CS C ' 

• CHa-CHa-CHz-CHa— CS C 



20 



25 




•CHs 



rVc«-. 
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H 
I 

- CHa C- N— CHa-CS C , 

II 
O 
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• CH, C- O- CHjCS C • 

II 
O 



0 H 
11 I 

CHj— S — N— CHa-CS C- 
II 
0 



H 
I 

CHjCHa— N — C— CS C . 



CH,— C— CSC , 

II 
O 



10 

• CHo-CHj— C— CS C . 

11 
O 



CHj CHz-CHj— C— CS C- 
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CHj- CHj— O — C— CS C- 
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O 
11 

•CHz-CHf— S-CSC , 

0 

O 
II 

-CHa-CHa-CHj— S-CSC 

O 




25 



•CHa-CHa-CHa 
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H 
I 

-CHj-CH, C-N 

II 
0 



5 

H 

I 

■CHj-CHa-CHa C-N 

11 
O 



H 
I 

• CHj-CHj-CHj-CHa C- N- 

II 
O 

10 

H 
I 

• CHj- CH,- CH: CH — C— N« 

II 
0 



H 
I 

• CH,- CHj— CS C— C— N' 
II 
0 



15 



20 




49 



. PCr/US92/08788 

WO 93/08174 

H 



^^CHa— c-i 




5U 



wo 93/08174 

Group 7 



PCr/US92/08788 



H H 
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■ CHa-CHa— N— C— N 

II 
O 



H H 
i I 
CHa-CHa-CHa— N— C— 

O 



10 




•CH. 




H H 
N— C— N- 
O 



15 
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H H 
I I 
— CH,— CS C — N— C— N- 



H 
I 

CHa-CHa— N — C— 0 



II 
O 



H 
I 

CHa- CH,- CH,— N— C— 0 — ^ 



II 
O 
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N— C— O , 

II 
0 



10 



CHa-O-C— O— , 
0 



CHa- CHa— O - C — O — ' 



II 
O 



15 



-CHa-CHa-CHa— 0-C-O 



— CHo— CSC-O-C — O . 
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CH. 



CH^CHa— 0-C — . 

O 



CHa- CH^ CHa— O - C , 

O 

. CHa- CH= CHCHa— O - C . 

0 



• CHa— CSOCHa— O-C , 

0 





9 \cH, 0-C , 



CH 



,_^CH,-0-C-. 



CHa- CHa-O • 

CHa- CHa- CHa-O • 
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CHa — , 




CH2— , 



10 



15 



20 



— CH2 C N 

O 




CHa""! 



Most preferred L^'s aresdected from; 

(CHa),,— R^'- . 

(CHA— C=C— R^5- ' 

(CHa),— CH=CH-R«- , 

— (CHa),— /"A— R«- ' 




— (CHa)p ^j^^— (CH2)p-R«- 



25 



R« 

.Ri4 — c— N— R"- . 

11 
O 

R« 

-R«— i— C— R^'- • 
O 
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O ffi 

II 
0 



R8 0 

-R«— N— S— R"- . 

II 
0 



O 

10 -R^* — S— R«- . 



0 

-R"— S— R'5- 

n 

0 



15 



20 



,Ri6_c— R"- 

II 
O 



R« 



_R14_0 — R<*- . 



where p is 1, 2, 3, or 4; q is 3. 4, 5, 6 or 7; r is 1, 2, 3, 4, or 5; s is 2 or 3. R^^ is selected from; a 
25 chemical bond, Ci-Cs-alkyl, C3-C7-cycloalkyl, C2-C5-aIkenyl, Cs-Cs-alkynyl Ce-ClO-aryl Ci- 
C2-alkyl-C6-Ci2-aryl, Ci-C2-alkyl-C6-Cio-aryI-Ci-C2-alkyl, C6-Cio-aryl-Ci-C2-alkyl, C6-C10- 
aryloxy-Ci-C2-alkyl, and piperizinyl. R^^ jj j, chemical bond connecting to position 7 of the 
benzodiazepinedione. R^^ is selected from; Ci-Cs-alkyl, C3-C7-cycloalkyl, C3-C5-alkenyl, C3- 
C5-a!kynyl, C6-Ci(>-aryl, C]-C3-alkyl-C6-Ci2-aryl, C6-ClO-afyl-Ci-C2-alkyl, and piperizinyl. 
30 For the foregoinfl most preferred L^'s R^'* and R^^ bt)nd to 
Most preferred Q^-L^- combinations are selected from; 
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HaN — (CHa)e • 

HaN— (CHJe • 

NH 



NH 

HjN— C— HN— (CHa)4 . 



NH 

HjN— C— HN— (CH2)5 



NH 

HaN— C— HN— (CH2)6 . 



NH 

HaN— C (CH2)3- 



NH 

II 

HaN— C {CH2)4 , 

NH 

HaN— C (CH2)5 . 



. NH 

HaN— C {CH2)6- 



HaN— (CHaJa — O . 

HaN— (CHafe — O . 

HaN — (CHa)* — O , 

HaN— (CH2)5 — 0 — . 
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NH 

II 

HaN — C— HN— (CHa), — O ^ 



NH 

HjN— C— HN— (CHa)4 — O , 



NH 
II 

HaN— C— HN— (CH2)5 — O , 
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NH 
II 

HjN— C— HN— (CH2)6 — O , 



NH 
II 

HaN— C (CHa)a — O — , 



NH 
II 

HaN— C (CHah— O , 



NH 
II 

H,N— C (CH2)4— O— , 



NH 
II 

HaN— C (CHa)s — 0 , 



HN ^ ^ — CHa" O — 



NH 

HaN 



II / \ 

-C— N >— CH2-< 



HN^ ^ (CH2)2- 0 
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NH 



H2M-C— N \— (CH2)2- O— 



1^ ^— (CH2)3-0— 



HN 



NH y . 

H2N— C — N ) (CH2)3- O 



1 ^ ^ — (CH2)4-0 — 



HN. 



NH ^— ^ 
H2N-C— N y (CH2)4-0 — 



HgN CHa— C=C • 

H2N (CH2)2— C=C 

H2N (CH2)3— C=C 

HjN (CH2)4— C=C 



NH 

H,N— C— HN CH2— C=C— 



NH 

HjN— C— HN — (CH2)2— C=C 
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NH 
II 

HjN— C — HN — (CH2)3— CSC , 



NH 
II 

HjN — C — HN — (CHj)4— CSC , 



NH /=v 
HzN-C— ^ y— HC=CH- 

NH 
II 

H2N— C ff ^^1 — HC=CH- 



10 



15 



20 



25 



-Or' 




H2N — CH2— /) — HC=CH- 



H2N— CH2 fi ^^^) — HC:CH- 



NH 

H2N-C— CH2 ^ y HC=CH- 





HC=CH- 



NH 

H2N— C— NH— CH2— ^ HC:CH- 




NH 

H2N- C- NH— CHj — 
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„.-g-HN-(CH^-/''V-t^"*»*'" 



NH 

UN C— HN— CH2— if' (CH2)2— 




NH 

HjN— C— HN CHa 



II .... ... ^^^rsC— . 
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NH /=v y 

HjN-C— ^ V-CHj-C— N , 

^ O 



NH ^ . H 

II / \ I 
HaN-C-N^^V-C-N— , 



H2N-CH2— N )— C-N— , 



NH H 
II I 

HoN— C — CH2 C— N 

II 



NH H 
II I 
H2N— C - CH2— CH2— C — N- 



NH H 
II I 
H2N— C— CH2-CH2— CH2— C— N 

O 



NH H 
II I 
H2N— C-NH — CH2— C— N 



NH H 
II . I 
H2N— C— NH-CH2— CH2— C— N 



NH . . 0 

II /=\ II 

H2N-C— ^ y— N-C- 

H 
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H2N-{CH2)2— O— ^ ^ . 




NH 

H^N— C— HN {CH2)2— O— <v y 



NH 

HaN— C (CHa)2— O— ff 





and 




NH 

HaN— C— (CH^— O— 4 
Veiy most preferred Ql-L^- combinations are selected from; 

NH r=\ " 



NH 

HaN-c — ^ CH2-0 — , 





CH2-CH2- , 



HN^ ^ (CH2)3- 0 



30 
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NH J . 

H2N-C — L V- HC=CH- 



25 



H2N-C— ^ y— N-C— , 

H and 



NH 

H2N-C— (v ^C=C" 




The length of the bivalent radical is also important to biological activity. Here, 
10 when the A moiety is a lO-member fused ring [e.g. the napthalene moiety of the 
napthadiazepinedione nucleus (carbon 8 of Formula III)], suitable lengths for bivaleit radical 
L2 range from about 1 to about 7 methylene equivalents. is therefore a bivalent radical 
containing from 1 to 7 methylene groups connecting to the number 8 carbon of the 
napthadiazepinedione nucleus (or an equivalent position on other lO-member A rings) where 
15 any methylene group or groups may be replaced with tine or more alkene, alkyne, aryl, 
heterocyde or functional groups containing the heteroatoms N, O, and S, so long as the overall 
length is equivalent to 1 to 7 methylene groups. Here, the functional groups are the same as 
described above for and may be combined in any combination provided again that the 
compounds produced are stable in aqueous solution and do not exceed the stated length 
20 requirements for L^. Preferred lengths for are from 2 to 4 while most preferred lengths are 
about 3 methylene equivalents. 

Preferred L^'s are optionally substituted bivalent radicals selected from; 

I 

— (CH2)o— C— N . 

II 
O 



30 



R6 
I 

— (CH2)o— N— (j. 

0 



R« O 
I II 

-(CH2)o— N— S 

O 
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II [ 
"(CHJo— S— N- 

0 



— (CH2)p— C— , 
O 

— (CH2)p S . 



0 

II 

— (CH2)p S 



0 

II 

■(CH2)p— S— 
0 



— (CH2)o — O (CHj)„— • 

— (CH2)p O— . 

— (CHJp , 

— (CH2)„-CH=CH , and 

(CHj), C=C 



40 



whereoisO,lor2,pisl,^3or4,R6isdeflnedabove,andwherethe substituents 
are selected from one to three R^^ groups defined above. 

c. Ring A . , . 

Preferred A rings include; benzene, napthalene, tetrahydronapthalene, cydohexane. 
thiophene, pyridine, pyxazine, pyrimidine, quinoline, isoquinoHne, quinoxaline, quinazohne, 
pteridine,andnaphthyridine.H>einostpreferredAringisbenzene. 

Preferred substituents of rings A are and R^, where each R^ and R , .s 
independendy selected from hydrogen, halogen{F, CI, Br, I), cyano, nitro, carboxyl, 
mercaptocarbonyl, mercapto, pthalimido and a substituent having from 1 to 12 carbon atoms 
selected from: alkyl, hydroxyalkyl, formyl, haloallcyl, cycloalkyl, cycloalkylalkyl, 
cydoalkvlhaloalkyl, cycloalkylcarbonyl, alkoxy, aralkyl, aralkylhaloalkyi, aryl, aroyl, aryloxy, 
a^rloxy^lkyl, aralkoxy, alkoxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, alkoxycarbonyl, 
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alkenyl, cycloalkenyl, alkylnyl, carboxylalkyi, alkylcarbonyloxy, alkylcarbonyloxyalkyi, 
aikoxycarbonylalkyl, aralkoxycarbonylalkyl, aratkylcarbonyloxyalkyi, mercaptothiocarbonyl, 
mercaptoalkyl, alkoxycarbonyloxy, alkylthio, cycloalkylthio, cycloalkylalkylthio, 
alkyithiocarbonyl, alkylcarbonylthio, alkylthiocarbonyloxy, alkylthiocarbonylthio, 
5 alkylthiothiocarbonyl, alkylthiothiocarbonylthio, arylthio, arylthiocarbonyl, arylcarbonylthio, 
arylthiocarbonyloxy, arylthiocarbonylthio, arylthiothiocarbony!, arylthiothiocarbonylthio, 
aralkylthio, aralkylthiocarbonyi, aralkyicarbonylthio, aralkylthiocarbonyloxy, 
aralkylthiocarbonylthio, alkylthiocarbonyl, aralkyllhiocarbonylthio, alkylsulfinyl, alkylsulfonyl, 
aralkylsulfinyl, aralkyisulfonyl, arylsulfinyl, arylsulfonyl, pthalimidoalkyl, heteroaryl, 
10 heteroarylalkyl, cycloheteroalkyl, cycloheteroalkylalkyl, and cydoheteroalkykarbonylalkyl 
where each heteroaryl- and cydohetero-containing groups has one or more ring hetero atoms 
selected from oxygen, sulfur and nitrogen. Optionally, each and also may be 
independently selected from sulfonyl, sulfonylamido, amino and amido radicals of the formula 

W II r3 

II II ^^04 l^"2^a ^ 

15 O , O " , R\ 



20 



X X X 

-(CH2)a-C-N;''' -(CH,)3-N-C-R^ -(CH,)-N-C-N: 
R^, R^ , R^ 



X 



X 



p3 II 



-(CH2)a-0-C-N[ (^^^2)3 N C-OR 

R^ .and 



where X is oxygen or sulfur, each "a" is a number independently selected from zero to six, 
inclusive, and where each of R^ through R^ is independently selected from the groups 
described above. Optionally, R^ and R^ taken together, R^ and R^ taken together and R^ and 
r5 taken together may each form a heterocyclic having from five to seven ring members 
25 including the hetero atom of the sulfonyl, amino or amIdo radical and which heterocyclic may 
further contain one or more hetero atoms as ring members selected from oxygen, nitrogen, and 
sulfur and which heterocyclic group may be saturated or partially saturated. R^^ is selected 
from the groups defined below. 

30 d. The 7-member "lactam" ring containing TUG; 

Preferred seven member rings are those of formula I where T bears the substituent R^. 
Thus T is preferably sp^ carbon or nitrogen. Also preferably G is a methylene group. The most 
preferred "lactam ring" is a diazepinedione. 



77 



PCT/US92/08788 

WO 93/08174 

e. Substituents of T-U-G , ui 

Rl9 and R20 are preferably hydrogen or haloger^. R" ar»d R» are preferably 
hydrogen or halogen or taken together form oxo. R^^ is preferably selected from; hydrogen, 
optionally subsUtuted Ci-C6-a.kyl where the substituents are selected from ammo, hydro^, 
5 halo (F, CI, Br, 1), carboxy, and Ci-Q-alkoxycarbonyl, optionally substihited C6<:i(haryl, and 
optionally substituted Cfi-Cu-aryl-Ci-Q-alkyI, where the substituents on any aryl ^oup are 
sdected from amino, nitro, halo (F, Q, Br, 1), halo(F, CI, Br, lKl-C6-aIkyl, Ci-C6-alkoxy, Q- 
Ci0-aiyloxy,amino^l<:6-acylamino,amino<:i^-acyl,andguani^^^ 

f . The anuno add linking moie^ D ^ , 

10 D is preferably hydrogen, phenyl, or lower alkyl. Optionally, D is -<C=0)-Xaa, where 

Xaa is one to fl^ree natural, unnatural, or modified a-amino acid residues, preferably one or two 
naturally occurring amino add residues, and most preferably a naturally occurring 
hydrophobic amino add residue. Optionally, when Xaa is two amino add residues, the 
terminal residue is Arg or Lys amide. Common naturally occurring a-amino adds are 

15 described by the standard three letter amim. add code when referring to amino aads or 
residues. When tl.e three-letter code begins with a lower-case letter, it is understood ti^eammo 
acid is the unnatural or D-isomeric form. Standard abbreviations are listed in The Merdc Index, 
10th Edition, pp Misc-2 - Misc-3. Modified or unusual a-amino adds sud^ as norleudne (Nle) 
and omittune (Om) are designated as described in US. Patent and Trademark Office Offidal 

20 Gazette 1114TM0G, May 15, 1990. 

g. The negatively charged acidic W moiety 

Wis-R^W. 

r27 is preferably selected fmm (a) a covalent bond, (b) substituted or unsubstihxted 
meti^vlene, and (c) substituted or unsubstituted ethylene, where the substituents are 
25 independentiy selected from one or more of the groups (i) nitro, (ii) halo(F, CI, Br, I), (u.) Q- 
Cealkvr, {IV) halo(F, Ci, Br, D-Ci-Cgaikyl, and (v) substituted or unsubstituted phenyl where 
fl,e substituents are selected from (1) Q-Cfialkyl, (2) Q-Qaikoxy, (3) halo(F, CI, Br, I), and (4) 

"w" is selected from (a) -C0R2» (b) -SQ^R^^, (c) -NHSOzR^^ (d) -P0(0R51)2, (e) 
30 -S02NHR32, (0 -CONHOR^l, (g) ^(OH)R33pO(OR33)2, (h) -CN, (i) -SOjNH-heterocycle 
where the heterocvdeisa5-or6-member aromatic ring con.aininglto3heteroatoms selected 

from O, N, and S and where the heterocyde is unsubstituted or substituted with one or two 
substihaents selected from the group (i) -OH, (ii) -SH, (iii) -(Ci-C4alkyl), (iv) -(Ct-C4alkoxyI), 
(V) CF3, (VI) haloCF, CI, Br, I), (vii) NO2, (viii) -COOH, (ix) -COO-(Ci -C4alkyl), (x) -NH^ (x.) 
35 -NH(Ci-C4alkyl),or (xii)-N(Ci-QaIkyI)2,(i)-CH2S02NH-heterocyde,(k)-S02NHCOR (1) 
-CH,S07NHC0R32, („) ^0NHS02R33, (n) -CHzCONHSOzR^^ (o) -NHCONHSQzRS^, (p) 
-NHS02NHCOR33, (q) -CONHNHSO2CF3, (r) C0N(0H)R31, (s) -CONHCOCF3, (t) 
-CONHS02R2«.(u) -CONHS02R29, (v) -CONHSOiR^*', 
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N-N N-N 
— CONH-^^.N ^^J^CFg 

(y) R'', iz) H 
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N=N 



>34 



(ab) 
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OH OH 
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10 



15 



20 



25 



(ai) 



OH f 



(ak) 




(al) 




(am) 



N 

H , (an) 



(ao) 



V'^^and (ap) ^^^O' 



r28 is selected from the group consistinR of (a) hydroxy, (b) C-Cg-alkoxy, (c) C3-C12- 
a.lcenoxy,(d)Q-Q2-ary.oxy,(e)Q<:6-aM-Q-Ci2-a^^^^^^ 

alkoxy, (g) acylamlno-Ci-Cs-alkoxy selected from the group (i) acetylam.noethoxy (u) 
nlcotinoylammoethoxy, and m succmamidoethoxy, (h) Ci-Cs-alkoytoxy-Cl-Q-alko'q^^ (•> C6- 
Ci2-aryl-Ci-C8-alkoxy where the aryl group is unsubstituted or substituted wi* one to ttuee 
of the groups (i) nitro, (ii) halo (F. Q, Br, 1), (iii) d^-alkoxy, and (h.) amino, Q) hydroxy-C2- 
C8-alkoxy,(k)dihydroxy-C3-C8-alkoxy,andO)NR29l^». 

r29 and are independenUy selected from the group (a) hydrogen, (b) Q-Cs-alkyl, 
(c) Q^S-lkenyl, (d) C6-Cl2-aryl where the aryl group is unsubstituted or substituted with 
onetothr^e of the groups (i)nitro,(ii) halo (F,aBr,l),(iii)Q-Q-alkoxy,and(iv)ammo,and 

(e) C6-Cl2-aryl-Cl-C8-alkyl where the aryl group is unsubstituted or substituted with one to 
threeofthegroups(i)nitro,(ii)halo(F,aBr,l),and(iii)Ci-C4-alkoxy. _ ^ ^ 

r31 is selected from the group consisting of (a) H, (b) 01-06 alkyl, (0 halo(F, O, Br, I)- 
C1-C6 alkyl, (d) phenyl, (e) benzyl, and (0 -CHi-CMZOCHs- 
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r32 is selected from the group consisting of (a) H, (b) benzyl, and (c) -CH(R35)-0- 
C(0)R35. 

r33 Is selected from the group consisting of (a) aryl, (b) heterocycle, (c) (C3-C7)- 
cydoalky!, (d) (Ci-C4)-aIkyl, unsubstituted or substituted with a substituent selected from the 
5 group consisting of (i) aryl, (ii) heterocycle, (iii) -OH, (iv) -SH, (v) (Ci-C4)-alkyl, (vi) (Ci-Qh 
aikoxy, (vii) (Ci-Q)-alkylthio, (viii) -CF3, (ix) halo (F, CI, Dr, 1), (x) -NO2, (xi) -CO2H, (xii) CO2- 
(Ci-C4)-alkyl, (xiii) -NH2, (xiv) -N[(Ci-Q)-alkyi]2, (xv) -NH[(Ci-C4)-alkyll, (xvi) -FQ3H, or 
(xvii) PO(OH)(Ci-C4)-alkoxy, or (e) (Ci-C4)-perfluoroaIkyl. 

r34 is selected from the group consisting of (a) -CN, (b) •NO2/ (c) -COOR^^, (d) Ci-Ce- 
10 perfluoroalkyl, and (e) CF3. 

r35 is independently selected from the group consisting of (a) H, (b) (Ci-C6)-al>q^l (^2- 
C6)-alkenyl, (C2-C6)-alkynyl or (Cs-CsKycloalkyI, each of which is unsubstituted or 
substituted with: (i) OH, (ii) (Ci-C4)-aIkoxy, (iii) C02^^^, (iv) OCOR^^, (v) C0NHR33, (vi) 
C0N(R33)2, (vii) N(R^)C(0)R33, (viii) NH2, (ix) (Ci-C4)-alkylamino, (x) di[(Ci-Q)- 
15 aIkyl]amino, (xi) aryl, (xii) heteroaryl, (c) -C(0)-aryl, (d) -NO2, (e) halo(Cl, Br, I F), (f) -OH, (g) 
^r36, (h) (Ci-C4)-perfiuoroalkyI, (i) -SH, (j) -S(0)i.2 (Ci-C4)-alkyl, (k) C02R?^, (D -SQsH, (m) 
.Nr33r36^ (n) -NR^^qoR^^, (o) -NR33C00R32, (p) .S02NHR32, (q) -SC!2NR3^R33, (r) 
-NHS02R32^ (s) -C{0)NHS02R32^ (t) aryl, (u) heteroaryl, (v) morpholin-4-yl, (w) CONH2, or 
(y) lH-tetrazol-5-yI. 

20 R^^ is selected from the group (a) H; or (b) (Ci-C4)-alkyl unsubstituted or substituted 

with (i) NH2, (ii) NHI(Ci-C4)-alkyI], (iii) N[(Ci-C4)-aIkyl]2, (iv) CO2H, (v) C02(Ci-C:4)-alkyl 
(vi) OH, (vii) SO3H, or (viii) SO2NH2. 

r37 is selected from the group consisting of (a) H, (b) (Ci-C6)-alkyl, (c) (C2-C6)- 
alkenyl. (d) (Ci-C6)-alk(>xyalkyl, (e) -CH2-0-COCH3^ or (0 -CH2-phenyl where the phenyl is 
25 unsubstituted or substituted with a substituent selected from -NO2, -NH2, -OH, or -OCH3. 

r38, r39^ and R^^ are each independently selected from H, CI, CN, NO2, CF3, C2F5, 
C3F7, CHF2, CH2F, CO2CH3, CO2C2H5, SO2CH3, S02CI3 and SO2C6F5; wherein Z is 
selected from O, S, NR^^ and CH2. 

r41 is selected from hydrogen, CH3, and CH2C6H5 or a tautomer or pharmaceutically 

30 acceptable salt thereof. 

Preferred "w"s are selected from; -COR^^. -NHSO2CF3, 
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10 



lepiesented by; 



N-N 
// 

-R» — <v , and 

N 

I 

R31 



0 

■CHz—C-Pi^' 



.hereR27i.™ea.ylene,andR28andR31arehydroxy and hydrogen respectively Op.on^.y^ 
;5^R31arel«tu..tsa.attransfor.co.poundsrepresentedbys.^^^^^^ 
ll IroZ^ When W contains a carboxy.ate, for exan.ple, preferred prodrug fbr«s 
LrCreLs,a-acy.xya.Mesters.anda..es. Pr^^^ 



where R^^ is selected from; 

a— CHj-CHa , 




0 

— O— CHa-O— C— CHa-CHa , 



0 

II 



25 



O-CHa-O— C-CH2-CH2-CH3 
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0 CH3 
II I 

O— CH2-O— C— C—CHs , 

H 



O CH, 
11 I 

-O— CHj-O— C— C— CH3 , 
CH3 



O— CHi 



10 



15 




0 



The most preferred compounds of this invention are represented by structural formula 
II and are selected from the following: 

l-(4<hlorophenyl)methyl-4-(2<arboxyethy»)-7-(4-(l-piperizin)-phenyl)-3,4-dihydro-lH-l,4- 

20 benzodiazapine-23-clione. 

l-(diphenyl)methyl-4-(2<arboxyethyl)-7-{4-(l-piperi2in)-phenyl)-3,4-dihydro-lH-l,4- 

benzodiazapine-2^-dione. 
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ben25odiazapine-2><iione. . j iu i a. 

^(2-n,ethy.)propy.-4-{2<a^boxyethyl)-7-(H2.^^^^^^ 

" ^^^^ 

lS!iZyl)methyl-M2<arboxyethyl)-7K6-ami^^^^^^^ 

benzodiazaprne-2>dione. 
25 Hdiphenyl)methyM-(2<arboxyethyl)-7K5-aminopentoxyh^^^^^ 

benzodiazapine-2^-dione. ^rj . a_ 

Hdiphenyl)methyl-4-(2-carboxyethyl)-7.(5-fiuanldm^^^^ 

benzodiazapine-2^-dione. . lu i a 

Hdiphenyl)methyl4-(2<arboxyethylF-(4-guan^^^ 

30 benzodiazapine-2>dione. itri^ 
Hdiphenyl)methyl-4-(2^rboxyethy.)-7K5^minopenW^^^^^ 

benzodiazapine-2^-dione. 

l-(diphenyl)rnethyl^<arboxyethyl)-7K5-g«anldi^^^^ 

benzodiazapine-2^-dione. 
35 Hdiphenyl)methyI-4-(2<arboxyethyl)-7-{4^midino)benza 

benzodiazapine-2^ione. 

l.(diphenyl)methyI-4-(2<arboxyemylW4-amidlno^^^ 
benzodia2apme-2^-dione. 
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l-{diphenyl)methyl-4-(2-carboxyethyl)7-[2-(4-amidinophenyI)]ethCT^ 

benzodiazapine-2^ione. 

l-(diphenyl)methyI-4-(2<arboxyethyl)-7-[2-(4^midinophenyl)]ethynyW^^ 

benzodiazapine2^-dione. 
5 l-{4-chlorophenyl)methyl-4-(2<arboxyethyl)-7-(6-aiTunohe)Q^l)-3,4-d^^^ 

ben2odiazapine-2^-dione. 

l-(4<hlorophenyI)methyl-4-(2<arboxyethyl)-7-(5-aminopentoxy)-3,4-dihydro-lH^ 
benzodiazapine-2^-dione. 

l-(4<hlorophenyl)methyl-4-(2<arboxyethyl)-7-(4-amidino)benzamido-^ 

10 benzodiazapine-2^-dione. 

l-(4<hlorophenyl)me%l-4-(2<arboxyethyl)7-(4-amidino)benzylox^^^ 

baizodiazapine-2^-dione. 

l-(4<hlorophenyl)methyM-(2<arboxyethyl)-7-[2-(4-amidinophenyl)]ethenyW^^ 

l,4-benzodiazapine-2^-dione. 
15 l-(4<hlorophenyl)methyl-4-(2<arb()xyethyl)-7-[2-(4-amidinophenyl)]ethynyl-3,4-^ 

l,4-benzodiazapine-2^-dione. 

l-methyl-4-{2<arboxyelhyl)-7-(4-amidino)ben2amido-3,4Hiihydro-lH-14-bOT 
dione. 

l-methy!-4-(2<arboxyelhyl)-7-(4-amidino)benzyloxy-3,4-dihydr()-lH-l,4-^ 
20 dione. 

l-methyI-4-(2<arboxyethyl)-7-[2-(4-amidinophenyl)lethenyI-3,4<Iihydit>-lH^^ 
benzodiazapine-23-d lone. 

l-methyl-4H2<arboxyethyl)-7-[2-(4-amidinophenyl)]ethynyl-3,4<iihydro-lH 

benzod iaza p i ne-23-d ione. 
25 l-(l-methyl)ethyl-4-(2<arboxyethyI)-7-(4-amidino)ben2amidi>-3,4-dih 
benzodiazapine-2^-dione. 

l-(l-methyI)e%l-4-(2-carboxyethyl)-7-(4-amidino)benzyloxy-3,4<lihydix^ 
benzodiazapine-23-dione. 

Hl-methyl)ethyl-4-(2-carbi)xyethyl)-7-[2-(4-amidinophenyi)]edieny!-^^^ 
30 benzod iazapine-2^-d ione. 

H2-methyl)ethyl-4-(2<arboxyethyl)-7-[2-(4-amidinophenyl)]ethynyl-3,4-dihydro-lH-l,4^ 

benzodiazapine-2^-dione. 

l-(2-methyl)pr()pyM-{2<arboxyethyl)-7-(4-aniidino)ben2aniido-3,4-dihydro-lH-l,4^ 

benzod iazapine-2^-dione. 
35 l-{2-melhyl)pmpyl-4-(2<arboxyethyl)-7-(4-aniidino)ben2yloxy-34-dihydro-lH-l,4- 

benzodiazapine-2^-dione. 

l-{2-melhyI)propyl-4-(2<arboxyethyl^7-[2-(4-amidinophenyI)]ethenyl-3,4Kjihydn^ 
ben2odiazapine-2^-dione. 
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l,4.benzodia2apine-2,5-dione. . ^.^ . ,« i a 

l-(2^un,phe.yl)n«fl»yl^<arboxyefl.ylW6.n^ 

benzodiazapine-2,5-dionfi. ^tr i ^ 

H2A^urophenyl)rne*yl-4-(2^rboxye*yl)-7^5.™^^^^ 

l^^^X^yW<arboxyethyl).7-(4^^^^^ 

lH-L4-ben2odiazapine-2^ione. 

20 benzodiazapine-2>dione. , .tr i a 

Hdiphenyl)methyH<2-carboxyethyl)-7-l2-{4-pi^^^^^ 

benzodiazapmfr'2^-dione. ^^tw 
H,„-tnfluromethyl)phenyI^<ariK«q.thyl)-74^^^^^ 

L4-ben2odiazapme-2^-<Kone- , • « 

25 l^ethyl-4K2<arboxye*yim2^4-piperid^^^^^ 

2f5-d!one. itr i ^ 

lKlHnefltyI)ethyl-4-(2<arboxyethyl)-7-[2-(4-piperidi^^^^^^ 

benzodiazapine-2^-dione. -rr i ^ 

l-(2-me*yl)propyl-4-(2<arboxyeft»yim2-(4-pipe^^ 

30 ben20diazapine-2^dione. , ^ ^ ^ irj 

H24^iflurophenyl)methyI-4-C2<arboxyett»yl)-7-l2-^^^^^^ 

14-benzodiazapine-2^ione. 

H4-chlorophenyl)methyI-4-<3-butenoyl)-7-(4-(l-piperizm^^^ 

benzodiazapme-2^ione. 
35 HdlphenyI)methyI-4K3-butanayl)-7KHl-piperizln)-phe^^^ 

benzodiazapine-2^ione. ,ii , ^ 

l.(,„-trifluromelhyl)phenyl-4-(3-bulanoyl)7-{4-a^^^^ 

benzodiazapine-2^-dione. 
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l-methyl-4-(a4>utanoyl)-7-<4-(l-piperi2in)-phenyl)-3,4-dihydro-lH-14-be^^ 
dione. 

Hl-methyl)elhyl-4-(3-butanoyl)-7-(4-(l-piperi2in)-phenyl)0,4-dihydro-^ 
23-dione. 

5 H2-methyl)propyl-4-(3-butanoyl)-7-(4-(l-piperi2in)-phenyl)-34H3i^^ 
benzodiazapine-2^-dione. 

lK4<hlorophenyl)methyl-4-{3-buteiK)yl)-7-(4K2-aminoethoxy)-phenyl)-3,4-di^^ 
benzodiazapine-23-d ione. 

l-(diphenyl)methyl-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyl)-3,4-dihydr^ 

10 benzodiazapine-2,5-dione. 

l-(m-triflurome%l)phenyl-4-(3-butanoyl)-7-(4-(2-anrunoethoxy)-phOT^ 

benzodiazapine-2^-dione. 

l-methyl-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyl)-34<lihydro-lH^ 
dione. 

15 l-(l-methyl)etfiyl-4-(3-butanoyl)-7-(4K2-aminoethoxy)-phenyl)-34-dihydro-lH-l,^ 
ben2Cxiiazapine-2^-dione. 

l-(2-methyl)propyl-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyl)-3,4-dihydro-lH-14^ 
b6nzodiazapine>2^-dione. 

l-(diphenyI)methyI-4-(3-butanoyl)-7^6-aminohexyl)-3,4<lihydro-lH-14-bera 
20 dione. 

l-(diphenyl)melhyl-4-(3-butanoyl^7-(6-aminohex-l-ynyI)-3,4-dihydro-lH-^ 
2,5-dione. 

l-(diphenyl)methyI-4-(3-bulanoyl)-7-(5-aminopentoxy)-3,4Klihydro-lH-l,4-benzod 
dione. 

25 l-(diphenyl)methyl-4-(3-butanoyl)-7-(5i;uanidinopentyl)-3,4Kiihydro-lH-l,4-benzodiM^ 
2^-dione. 

l-(diphenyl)methyl-4-(3-butanoyl)-7-(4-guanidinobutoxy)-3,4Kiihydro-lH-l,4-benzodiazapi 
2,5-dione. 

l-(diphenyl)methyM-(3-butanoyl)-7-(5-aminopent-l-ynyI)-3,4-dihydro-lH-l,4-b 
30 23-dione. 

l-<diphenyI)methyl-4-{3-butanoyl)-7-(5-guanidinopent-l-ynyl)-3,4<iihydro-lH^ 
ben2odiazapine-2^-dione. 

l-<diphenyl)methyM-(3-butanoyl)-7-(4-amidino)benzamido-3,4-dihydro-lH-l,4- 

ben2odiazapine-2^-dione. 
35 l-{diphenyl)methyl-4-(3-butanoyl)-7-(4-arnidino)benzyloxy-3,4-dihydro-lH-l,4- 

benzod iazapine-2,5-d ione. 

l-(diphenyl)methyl-4-(3-butanoyI)-7.[2-(4-amidinophenyI)]ethenyl-3,4Klih^ 
benzodiazapine-2^-dione. 
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2^5-dione. i a. 

5 i.(4^1orophenyl)melhyl-4-(3-bumnoyl)-7-{5-amlnopento^^^^ 

benzodiazapine-2^-dione. ,1,1^ 
l.(4Khlorophenyl)methyI-4-(34,ub«u,yI)-7-^^^^ 

benzodiazapme-2^ione. itriA 
H4<hIomphenyl)methyI-M3-butancylW4^mrdino)b^^^ 

benzodiazapine-2>dione. . 
15 l-„,ethy..4K3-b«tanayim4-anudlno)benzam1d 



lIlyI-H3-bu.anoyI)-7-(4.nudIno)benzyloxy^^^ 
l.™ethyl-4-(3-bu.Hnoyl).7.[2K4-amidinophe^^^^^^^ 

20 ^re^^-(3-bu.anoyl)-7-[2-(4-amid^^^^^ 
Hi'Xl)ethyl-4-(3-butanoyl)-7-(^^^^^ 

^Xl)ethyl-4-(3-b«tanoyl)-7K4-a^^^^ 

25 2^dione. 

l-a-methyl)ethyl-4K3-butanoyI)-7-t2-(4-arnidEnophenyI)]et^^^^^ 

benzodia2apine-2^-dione- 

l-(2Mnethyl)ethyM-(3-butanoylH-[2-(4-amidinoph^^^^^^ 

benzodiazapine-2,5-dione. 
30 l-(2-methyl)propyl-4-(3-butanoyl)-7K4-amidmo)benzamM^^^^ 

ben2odiazapine-2^-dione. 

H2-methyl)propyl-4-(3.butanoylW4-amidlno)ben2ylo)y-3,4-dmydro-l^^ 
bfflizodiazapine-2^dione. 

lK2-methyI)propyI-4K3.butanoyl)-7-[2-(4^mid,nophenyn^^^^ 

35 benzodiazapine-2^-dione. 

H2-n«thyl)pnw«-4-(3-butanoyl)-7-[2K4-amldinophenyin^^^ 

benzodiazapine-2^-dione. ^ 
H24Kllflurophenyl)me*yl-4-(3-butanoyl)Wl-pip^^^^^^^^ 

ben2odiazapine-2^-dione. 
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l-(2,4KJiflurophenyl)methyl-4K5^butanoyl)-7-(4-(2-aminoethoxy)-phm^ 
benzodiazapine-2,5-dione. 

l-(2,4-diflurophenyl)mediyl-4-(3-butanoyl)-7-(6-aminohexyI)-34-dihy^ 

benzodiazapine-2A<li^>^6- 
5 l-(2,4-diflurophenyl)methyl-4-(3-butanoyl)-7-(5-arTunopentoxy)-3,4HJ^^ 

benzod ia2apine-2/5-dione. 

H24<Iiflurophenyl)methyl-4-(3-butanoyl)-7-(4-amidino)benzaiTudo-34^ 
benzodiazapine-2^-dione. 

l-{2,4-diflurophenyl)methyl-4-(3-butanoyl)-7.(4-ainidino)benzyloxy-^,4Kii^ 

10 benzodiazapihe-23-dione. 

H2,4KiifIurophenyI)metiiyM-(3-butanoyl)-7-[2-(4-amidinophenyl)]ethe^ 

benzod]azapine-2^-dione. 

H2/4KiiflurophenyI)methyl-4-(3-butanoyl)-7-[2-(4-amidinophenyl)]ethynyi-34^ 

l,4-ben2odiazapine-2^-dione. 
15 l-(4<hlorophenyl)methyI-4-(3-butanoy])-7-[2-(4-piperidinyl)ethyloxy]-34-dihydro^^ 

benzodiazapine-2^-dione. 

l-(diphenyI)methyI-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]3,4-dihydro-lH-l,4- 
ben2odiazapine-2^-dione. 

l-(in-trifluromelhyl)phenyl-4-(3-butanoyI)-7-[2-{4'piperidmyl)ethyIoxy]-34-dihydr(^ 

20 benzodiazapine-2^-dione. 

l-methyI-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]-3,4Hiihydro-lH-l^-benzo^ 

dione. 

l-(l-methyl)ethyl-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]-3,4Hdi^^^ 

ben2odiazapine-23-dione. 
25 l-{2-methyl)propyI-4-(v^-butanoyl)-7-[2-(4-piperidinyl)eUiyloxy]-3,4-dihydro-lH-l^ 

benzodiazapine-2^-dione. 

l-(24<JifIurophenyl)methyl-4-(3-butanoyl)-7-[2-(4-piperidinyI)ethyloxy]-3,^ 
benzodjazapine-2^*dione. 

l-(4<hlorophenyl)methyl-4-[(2-methyl)carboxyethyl]-7-(4Kl-piperizin)-phenyl)-3 

30 lH-l,4-benzodiazapine-2^-ditine. 

l-(diphenyl)methyl-4-[(2-methyl)carboxyethyI]-7-(4-(l-piperi2in)-phenyl)-3^^ 

benzodiazapine-2^-dione. 

l-(;M-trinur()methyl)phenyl-4-[(2-methyl)carboxyethyl]-7-(4-(l-piperizin)-phen^ 
lH-l,4-benzodiazapine-2,5-dione. 
35 ^methyl-4't(2-methyl)carboxyethyI]-7-(4-(^piperi2in)-phenyl)-3,4-dihydro-^ 
benzodiazapine-2^-di()ne. 

l-(l-methyI)ethyM-[(2-methyl)carboxyethyl]-7-(4-(l-piperizin)-phenyl)-34-^ 
benzodiazapine-2^-di()ne. 
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benzodiazapine-23-dione- A„H^nvlV34- 
H4<hi™ophenyi)n«thyl-4.[(2-methy.)carbo^^^^^^^^ 

dihydro-lH-l,4-benzodiazapine-2^-dione- ,x , >u^shvdm-lH- 

1 4.benzodiazapine-2^-dione. 

dihyite>-lH-lA*o«»«li»=P"^^''^"™°' . 

" :cx:;^y.)»-^'HMa— ^^^^^^ 

l,4-benzodia2apine-2>dione. . , ,u , ^ 

15 Hdlphenyl)methyl-44(2-methyl)carboxyethyq^^^^^ 

benzcxiiazapine-2^dione. nr i /i 

Hdlphanyl)n.ethyW-meti,yl)carboxyethyn.^^^^^^ 

benzodiazapine-2^-dione. iwi/u 
Hdiphenyl)meti.yl-44{2-methyl)carboxyethyl]-7K^^^^^^ 

20 benzodiazapine-23-dione- j k.^^ih i 4- 

Hdlphe„yl)methyM-[(2-methyl)carboxye^^^^^^ 

benzodiazapine-Z^-dione. " ^ ^ im i a 

HdiphenyI)methyl-4-[(2-methyI)carboxyethyl]-7K^^^^^ 

benzodjazapine-2^-dione. m i 4 

25 Hdipheny.)methyl-4^(2-methyI)carboxyethylK^^^^^ 

benzodiazapine-Z^dione. „ ^ ^ ^ u ^ « im i a- 

Hdiphenyl)methyM-I(2-methyOcarboxyethyl]-^^^^^ 

benzodiazapine-Z^dione. ^ ^ i a 

Hdiphenyl)methyl-4-[(2-methyl)carbo^^^^^^^^ 

30 benzodiazapine-2^-dk)ne. ^ ^ j.. ih i a- 
^(diphenyl)methyl4.l(2-methyI)ca^boxyethy^^^^^^ 

benzodiazapine-2>dione. , ^ . j-u j 

Hdipheny.)methyl-4-t(2-methyI)carboxyethyll.^^^^^^^ 

lH-1.4-benzodiazapine-Z^ione. 
35 HdiphenyI)n«thyl^[(2-n«*yI)carboxyethyn^^^^^^^^^ 

lH.l/*-benzodiazaplne-23-dione. , . ^ u ^ ^ m i ^ 

H4^Iorophenyl)methy>-4<(2-methyl)carboxyethyl^^^^^^^ 

benzodiazapine-2^-dione. 
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l-(4<hlorophenyl)methyl-4-[(2-methyI)carUixyethy]]-7-(5-aminopentoxy)-3,4-di^^ 
benzodiazapine-2,5-dione. 

l-(4<hIorophenyl)methyM-[(2-methyl)carlK)xyethyl]-7-(4-amidino)ben^ 

l,4-i>enzodiazapine-23-dione. 
5 l-(4-dilorophenyl)melhyl-4-I{2-melhyI)carboxyethyl]-7-(4-amidino)benzyto^ 

l,4-benzodiazapine-2^-dione. 

l.(4<hlorophenyl)methyI-4-[(2-methylKarboxyethyl]-7-[2-(4-amidinophenyI)}eti^ 
dihydro-lH-l,4-benzodiazapine-2^-dione. 

H4<hlorophenyl)methyM-[(2-me%l)carboxyethyl]-7-[2-(4-amidinophenyI)]eth 

10 dihydro-lH-l,4-benzodiazapine2/5-dione. 

l-methyl-4-[(2-methyl)carboxyethyI]-7-(4-amidino)benzamido-3,4Kilhydro^ 
benzodtazapme-2^-dione. 

l-methyl-4-[{2-methyl)carU>xyethyl]-7-(4-amidin())benzyIoxy-3,4-dihydro-lH-l,4- 
benzodidzapine-2><iione. 
15 l-methyl-4-[(2-methyl)carbt)xyethyl]-7-[2K4-amidinophenyl)]ethenyl-3,4Kiihy 

benzodiazapine-23-dione. 

l-methyl-4-[(2-methyI)carbt>xyethyI]-7-I2-(4-amidinophenyI)]ethynyl-3,4-di^^ 
benzodiazapine-2^-dione. 

l:(l-methyI)ethyM-[(2-methyl)carboxyethyl]-7-{4-amidino)benzamido-3,4-dih^ 
20 benzodiazapine-2^-dione. 

l-(l-methyl)ethyl-4-[(2-methyl)carbi)xyethyI]-7-(4-amidino)ben2yloxy-3,4-dihydro-l^ 
benzodiazapine-2^-dtone. 

l-(l-methyl)ethyl-4-[(2-metIiyl)carboxyethyl]-7-(2-(4-amidlnophenyl)Jethenyl-3,^^ 
l,4-benzodiazapine-2,5-dione. 
25 l-(2-methyI)ethyl-4-[(2-methyl)carboxyethyl]-7-[2-{4-amidinophenyl)]ethy^^^ 
l,4-benz(xiiazapine-2,5-dione. 

l-(2-methyl)propyl-4-[(2-methyl)carbi)xyethyI]-7-(4-amidino)benzamido-3,4-dih 
benzodiazapine-2,5-di()ne. 

l-(2-methyI)propyl-4-[(2-methylK«rbt)xyethyI]-7-(4-amidino)benzyk)xy-3,4-dihyd 
30 benzodiazapine-2^-dione. 

l-(2-methyl)propyl-4-[(2-methyl)carboxyethyl]-7-[2-(4-amidinophenyI)]ethenyl-^^^ 
lH-l,4-benzodiazapine-2,5-dume. 

l-(2-methyl)propyl-4-((2-methyI)carbi>xye%l]-7-[2-{4-amidinophenyl)]ethynyW^^ 
lH-l,4-benzodiazapine-2^-dione. 
35 l-(24-dinurophenyl)methyl-4-[(2-methyl)carbi)xyethyl]-7-(4-{l-piperizin)-phen^^ 
lH-l,4-benztKlia2a pine-2,5-d ione. 

l-(2,4Kliflurophenyl)methyI-4-[(2-methvl)carbt)xyethyl)-7-{4-(2-amint^^ 
dihydrivlH-l,4-benzi)diazapine-2^-dii>ne. 
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'^^!^flurophenyl)melhyl^I(2-it«thyl)car^^^ 

benzodiazapine-2^ione. . „ ^ ^-u iw 

l-(2.4^iflurophenyl)methyl-44a-methyI)carboxyethyll-7K5-a^^^^ 

l,4-benzodiazapine-2,5-dione. 
5 H2,4-diflurophenyl)methyl-4-[(2-methyI)carboxyemyU^^^^ 

lH-l,4-benzodIazapine-2^ione. 

1^4Kifflurophervyl)me*yl-4-[(2-n«thyl)carboxyeWK^^ 
IH-l>4-benzodiazapine-2^ione. 

l^,4^urophenyl)methyl^[(2-methyl)carboxyethyll^^^^^^ 
10 dihydro-lH-l,4-benzodiazapine-2^-dione. 

l-(2,4^iflurophenyI)methyl-4-[(2-methyl)carboxye%l]-^^^^^^^ 

dihydro-lH--l,4-benzodia2apine-23-dione. 

l.(4<hIorophenyl)methyl-4-[(2-methyl)carboxye*^^^^^^ 

dihydro-lH-l,4-benzodiazapine-2^ione. 
15 Hdiphenyl)n«lhyI-4-[(2-methyl)carboxyethyl]-^^^^^ 

l,4-benzodiazapine-2^-dione. 

H, «.tTMurome%l)phenyM-[(2-methyDcarbt,xye%^^^^^ 

dihydro-lH-l,4-benzodiazapine-2>dione. 

I. methyM-[(2-methyl)carbaxyethy^^ 

20 ben2odiazapine-2^-dione. itr i a_ 

Hl-methyl)ethyl-4-[(2-methyI)carboxyethylF-[^^^^^^^^ 

benzodiazapine-2^-dione 

H2-mefhyl)propyl-4-[(2-methyl)carboxyethyll-7-[2K4-pip^^^^^ 

14-benzodiazapine-2^ione- 
25 l-(24Kiiflu«,phenyl)n«lhyl-44{2-nvethyl)carboxyeth^^^^^ 

dihydro-IH-l,4-ben20diazapine-2^-diane. 
l-{MbutyryI)amfnophenyl)methyl^(2<arboxyethyI)-7-(6-am^^^ 

benzodiazapine-2^-dione. 

lK3Kbutyryl)aminophenyl)methyW-carboxyethyl)-7-(^^^^^ 

30 l,4-benzodiazapine-2^-dione. 

H3-(4-amtnobutyryl)aminophenyl)nu.thyl^(2<arboxyethyl>-7^^^^^^ 

lH-l,4-benzodiazapine-2J-dione. 

l-(3-(4^anidinobutyn^l)amlnophenyl)methyl-4K2<arboxye*^^^^ 
dihydro-lH-l,4-ben2odiazapine-2;5-dione. 
35 lH3-(6^.nc*exoyl)aminophenyl)methyl-4K2<arboxyethy^^^^^ 

lH-l,4-ben2odia2apine-2^-dione. 

l.(3-(6-guanidmohexoy!)aminophenyl)methyI4^^^^^ 

dihydro-lH-l,4-ben2cxiiazapine-2^-dione- 
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l-(3-(6-aminopentoyl)aminophenyl)methyl-4-(2<arboxyethyI)-7-(6-amiTO 
lH-l,4-benzodia2apine-2>dione. 

l-(3-(6-guanidinopentoyl)aminophenyl)methyl^-(2<arboxyethyl)-7-(^ 
dihydro-lH-l,4-benzodiazapine2^-dione. 
5 l-(3-(6raminopropionyl)arTunopheny))methyl-4-{2<arboxyethyI)-7-(6-aniinoh^ 
lH-1 ,4-ben2odiazapine-2^-d ione. 

l-(3-(6-guanidinopropionyl)aminophenyl)methyl-4-(2<arboxyethyI)-7-(5-guanidinopen 
dihydro-lH-l,4-ben2odia2apine-2^-dione. 

H3-(6-aminoacetyI)aminophenyl)methyM-(2<arboxyethyl)-7-(6-aminohexyl)-3,^ 
10 l,4-benzod]azapine-2,5-dione. 

l-(3-(6-guanidinoacetyI)aminophenyl)melhyl-4-(2<arboxyethyl)-7-(5-^ 
dihydrp-lH-l,4-benzodiazapine-2^-dlone. 

H3-(4-guanidinoben2oyl)aminophenyI)methyI-4-(2<arboxyethyI)-7-{6-aminohexyl)-3,4- 
dihydro-lH-l,4-benzixliazapine-2^-dione. 
15 l-(4-(6-aminopropionyl)amini)phenyI)methyl-4-(2<arboxyethyl)-7-(6-aminohexyl)-3,4^^ 
lH-l,4-benzodiazapine-2^-dione. 

l-<3-<4-aminobutyl)phenyl)methyI-4-(2KarboxyGthyl)-7-(6-aminohexyl)-3,4-di 
benzodiazapine-2^<l ione. 

l-(4<arboxyphenyl)methyl4-(2<arboxyethyl)-7K6-aminohexyI)-3,4Kiihydro-lH-^ 
20 benzodiazapine-2^<lione. 

2. Nonpeptidyl ttvPs inhibitors 

An alternative embodiment of tiie invention comprises a compound represented by 
formula VII capable of inhibiting binding of the osteoclast avPs receptor to its native in vivo 
25 ligands. 




COR 



28 



(VII) 



where R^, R^^l R^^, R^^ and are defined above. 
30 Compounds represented by formula VII are potent inhibitors of the vitronectin- 

vitronectin receptor (Vn-VnR) interaction, t\'pically yielding ICso's in a Vn-VnR.ELISA of 
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"^"^ 150 .n- 200 „M. Ih^e coit^nd, show rou^.y . ^UM «^«y 
compared With the GPHbraa-Fg inhibition. : ~ 



5 D. Methods of Making , " >Cr* " 

Compounds of the present Invention can be prepared by many methods, -Pl°3^ 
standardchemicalmethodologiesdesaibedandn^ferencedinstandard^^^^^ 
,-AdvancedOrganicChemistry"McGraw.mNewVorM977;C^^^^^^ 
Norton, I.R., Hnke, R.G. 'Trinciples and Applications of Organotrans.hon Metal Chem^stry^ 

10 UniversitySdence,MiUValIey,1987;Urock,R.C/ComprehensiveOrganicT^^ 

Verlag, New York. 1989). In the description that follows standard abbreviations as 

recon;endedbythe/o,^«/qfO^«n/ca«„/s.n,(see-^^^^^^ 

are employed unless otherwise specified. 

h The Q Group ^ 

15 The nitrogen containing substf tuents Q or a pn^ursor thereof may added to the Imker 

Land the combination Q-L-, usually in protected form, may be bonded to nng A. 
Altemath^ely, Q or Q plus a portion of L may be added to L or a portion A 
and the rest of the molecule have been formed. Q itself may be prepared and bonded to nng A 
by standard methods published in both the scientific and patent literature (see e.g. US patente; 

20 4,992,542,4,997,936,4494,047,5m076,5A)63,207.5Al^^^^ 

therein). . ^ . 

In the description immediately following, addition of Q-L- to the benzene moiety of 
3,4^ihydro-lH-l,4-benzodiazepine-2,5<lione is specified. It will be understood that these 
same procedures may be applied to other ring systems encompassed by formula I. 

25 2. Thebenzodiazepinedione 

The key intermediate is the substituted 3,4-dihydro-W-l,4-benzodiazepine-2>dione 1. 
The benzodiazepinedicme 1 (R^) may be prepared using a triply convergent approach from 
the isatoic anhydride 2, the b-alanine ester 3, and the a-haloacetyl halide 4 (Scheme 1). The 
benzodiazepinedione 1 (R=H) maybe prepared using a doubly convergent approach fromthe 

30 isatoicanhydride2(R=H)andthesubstitutedN<arboxymethylb-alanineester5(Sch^ 

Methods for preparation of the isatoic anhydrides 2, b-alanine esters 3, and a-halo 
acetyl halides 4 (Scheme 1), are known in the art and a number of them are available from 
a,mmercial sources such as Aldrich Chemical Co. A reaction sequence, similar to that shown 
in Scheme 1 to prepare 3,4-dihydro-lH-l,4-benzodiazepine-2,5-diones has been previously 

35 described (Lee, CM. /. Heterocyclic CUcnu l: 235 (1964). Briefly, the isatoic anhydrides are 
converted to N-(2-aminobenzoyI)-b-alanine esters 6 by allowing 2 to react with 3, or .ts salt, m 
ti^epresenceanorganicbase. The isatoicanhydride2maybe substituted or unsubstituted, but 

fte 5-iodo isatoic anhydride is preferred (2, R«=I). The b-alanine ester 3 may also be 
substituted or unsubstituted as the free amine or, more conveniently, as its salt (e.g. HQ). For 
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example, the reaction may be carried out with b-alanine ethyl ester hydrochloride, ethyl 3- 
phenyl-3-aminopropionate p-tosylate, aspartyl-valine dibenzyl ester hydrochloride, or the like. 
Generally, the reaction is conducted in a dry polar aprotic solvent, such as dimethylformamide 
or the like, in the presence of an equimolar amount, or up to 30% excess, of a tertiary amine as 
5 the organic base, e.g. triethylamine. Alternatively, the reaction may be catalysed by 
dimethylaminopyridine (Venuti, M.C. Sijnthesis 266 (1982)). The reaction requires between 
about 05 to 4 hours at temperatures between about room temperature and lOO'C . Preferably, 
the reaction is conducted at 50'C for about 2 hours in dimethylformamide as the solvent. 

The products are isolated and purified by conventional methods, typically by solvent 

10 extraction into a compatible solvent. The product may be further purified by column 
chromatography or other appropriate methods. 

If the anilino nitrogen in N-(2-aminoben2oyl)-b-aIanine esters 6a is unsubstituted such 
tfiat R=H, this position can be alkylated by allowing 6b (R=H) to react with a molar amount, 
but up to 50% excess, of an aikyl halide to produce 6 (R^H). Generally, the reaction can be 

15 accomplished in a polar aprotic solvent, in the presence of a molar amount, or up to 50% excess, 
of an organic base. Preferably, the reaction will be conducted in dimethylformamide as solvent 
and 2,6-lutidine as the organic base. The reaction is allowed to proceed at temperatures 
between about room temperature to 200*C for about 0.5 hours to 2 days. Preferably, the 
reaction will be run at 80'C for 16 hours. The products are isolated and purified by 

20 conventional methods, typically by solvent extraction into a compatible solvent. The product 
may be further purified by column chromatography or other appropriate metfiods. 

Alternatively, 6 (R^tH) may be prepared by allowing 6a to react with an aldehyde or 
ketone, under dehydrating conditions, in the presence of a catalytic amount of acid followed by 
reduction with a trialkylsilane and a strong acid. Generally, the first of these reactions can be 

25 accomplished in a non-polar aprotic solvent, such as toluene, and an organic acid, such as p- 
toluenesulphonic acid at temperatures between 8l)-16(rC for times between 1 to 60 mins. 
Preferably, the reaction will be conducted at refiux for 10 mins. The pnxluct may be isolated by 
crystallization or carried on to reduction without further purification. Reduction can be 
achieved by the addition of an excess of trialkylsilane, such as trielhylsilane, in the presence of 

30 an excess of a strong acid, such as trifluoroacetic acid, at temperatures between -30 to 30'C for 
times between 05 to 48 hours with a non-reactive organic solvent, such as dichloromethane. 
Preferably, reduction is run at O'C for 2 hours with dichloromethane as a co-solvent. The 
products are isolated and purified by conventional methods, typically by crystallization from 
suitable solvents. The product may be otherwise purified by solvent extraction into a 

35 compatible solvent followed by column chromatography or other appropriate methods. - 

Conversion of N-(2-aminobenzoyl)-b-alanine esters 6 to the benzodiazepinedione 1 
(R*H) involves first the acylation of the anilino nitrogen, followed by a base promoted ring 
formation. The acylation reaction can be achieved by either reaction of 6 with an a-haloacyl 
halide in the presence of an equimolar amount, or up to 30% excess, of an organic base, such as 



95 



PCr/US92/08788 

'Ttelylamfne, or with an a-haloadd in the presence of an amide coupiing reagen^ suA as 
dlcydohexylcarbodlimide. Acylation of 6 with an a-haioacyl halide n«y also be conducted m 
the absence of an organic base and can be run with water in a biphasic reaction sys^m. 
Generally, these reactions are conducted in a preniried, non-reacUve organic solvent, such as 

5 „,ethylenechloride,diethylether,or.etrahydrofuranunderadry,.inertatrnosph 

nitrogen. Preferably, acylation with an a-halo acylhallde will be runin methylene chlonde, 
whereas aq^lation with an a*alo-add will be run in tetrahydrofuran. The reactions are 
allowed to run at temperatures between about O'C to room temperature for times between 
about 0.5 to 24 hours. Preferably, the reactions will be allowed to run for 2 hours at room 

10 temperature. The products are isolated and purified by conventional methods, typically ^ 
solvent extraction into a compatible solvent. Generally, further purification of the acylated 

products 7 is not required. ^ ^ 

Cydization of the acylated N-{2-acylaminobenzoyl)-b^anine esters 7 may be a*.eved 
by reaction with a base su* as an alkali metal alkoxide, hydride, or carbonate in a polar 
15 soIventattemperaturesbetweenaboutOandlOO-CforaboutOStolhours. Forexample,a 

solution of the N-(2-aminobenzoyl)-b-alanine ester 7is commonly added over a period of 
approximately 15 to 6t»minutestoasIuny of an alkali metal hydrideinan appropriate solvent, 

cooled foO'C 
SCHEME 1 
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It is preferable that the solvent will be a polar aprotic solvent such as di methyl fomamide and 
the alkali metal hydride be sodium hydride or calcium carbonate. Once the addition is 
5 complete, the reaction mixture is generally allowed to warm to room temperature and run for 
an additional 60 to 105 minutes after which the reaction is neutralized by the addition of a 
solution of an acid, such as 10% citric acid or the like, and the solvent evaporated. The product 
is then isolated by solvent extraction and further purified by column chromatography. 

In Scheme 2, the substituted N-carboxymelhyl b-alanine esters 5 are also known in tiie 

10 art and may be prepared in two steps by first reaction of an acrylate ester and a-amino acid 
ester to give 8, followed by selective conversion of the glycine ester group to its corresponding 
acid. For example, allowing glycine benzyl ester to react with ethyl acrylate in an alcoholic 
solvent such as methanol for about 1 day yields N-(carboxymethyl benzyl ester)-b-alanine ethyl 
ester. Removal of the benzyl ester by hydrogenation in the presence of a catalytic amount 10% 

15 palladium on carbon provides N-carboxymethyl-b-alanine ester 5 (M'=H, R^^s^ethyl). 

Preparation of the benzodiazepinedione 1 (R=H) may be accomplished by allowing 5 to 
react with 2 (R=H). The reaction can be conducted in either a 
SCHEME 2 



o 

R 
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"0 T 
HN 



2(R-H) 



\ 

R^O^ M ^CO,R^^^R«0,C^M 



20 polar aprotic solvent, such as dimethyl sulfoxide, or weak organic base, such as pyridine, at 
temperatures of 1(K)-2(K)'C for abt)ut 2-86 hours. Preferably, the reaction will be run in pyridine 
at refluxing temperature for about 24 hours. Tlie product is then isolated by dilution with an 
appropriate organic solvent, such as ethyl acetate, and washed with aqueous acid, such as 10% 
citric acid, and aqueous base, such as saturated sodium bicarbonate. The products can be 

25 further purified by column chromatography or crystallization from an appropriate organic 
solvent to provide the compounds 1 (R=H). 
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from compound 9 [1 (R3=I)]. u^^incr 
conversion of the con,pounds having the structural formula 9 to compounds havmg 
fl^estructura. formula ia,providesthosecompoundscU.sslfiedinGroupslandZ^ 
5 accompUshedbyaIlowing9toreactwi.hanalkyneUiathepresenceofapallad.um^ 

copper a) salt,andanorgarUcbase.Preferably,thealkyrveUissubsUtutedinawaysu^^^ 

the Y group car. be synthetically converted to the positively charged Q group of structural 
R^ulLMorepreferably,theYgroupisaprotected form of the positively chargedQgrou^ 

of stnzctural Formula I. For example, the alkyne may be a N-Boc-amino alkyne, a ber^o or 
XO aDcylnitHlealkyne^anitrobenzoallcyne^orthelike. r is L less the functional groups shown 

below in scheme 3- . , ^ « «c 

Generally, the reaction is allowed to run in a dry organic polar aprofc solvent, such as 

ethyl acetate or the like, to the exclusion of oxygen at temperatures between about 
SCHEMES 



15 



20 




COaB" 



12 



room temperature and ISO'C for times between about 2 and 48 hours. Preferably, the reaction 
will runwithacatalvticamountofpalladium(ll)saltatl0molarpercentandcuprica)saltat5 

molar percent. A 2 fold excess of the alkyne 11 and a 5 fold exc«ss of a tertiary amine as the 
organic base, such as triethylamine or the like, is preferred. For example, a mixture of the iodo 
arene 9 a 2 fold excess of the alkyne 11, 10 molar percent of bis(triphenylphosphine)palIad.um 
dichloride, 5 molar percent cupric iodide, 5 fold excess of triethylamine, and ethyl acetate 
underadry,inertatmosphere, such asnitmgen,isallowed run forabout2hours. The product 

can be isolated by solvent extraction in t.> a suitable organic solvent, such as ethyl acetate, and 
washed with a solution of 10% ethylenediaminetetraacetic add and the solvent evaporated. 
25 The products may be further purified by column chromatography. 

Preparation of the compounds classified in Groups 3 and 4 may be achieved by 
reduction of the alkyne moiet>' in compounds of the general formula 10 to yield the sahirated 
compounds 12 bv allowing the alkyne to stir under an atmosphere of hydrogen in the presence 
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of a small amount of palladium on carbon. Typically, the reaction is run in an inert solvent, 
such as ethyl acetate, with a 5-10 molar percent by weight of 10% palladium on carbon at 
temperatures between about room temperature and 50*C for times between about 15 - 240 
minutes. Preferably, the reaction is carried out at room temperature for 1 hour. The products 
5 are isolated by filtration of the mixture through a filter agent, such as Celite®, and evaporation 
of solvent. 
SCHEME 3, cont 



10 




Conversion of the compounds of the general formula 10 or 12 in which Y is a N-(fer/- 
butoxycarbonyl) amino protected moiety (N-BOC) to the amino esters 13 can be accomplished 
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S 0. «. « hour. T^e be »n U. p»»ce »f ' -"^-r 

such » ««hy«V^ or Pr^Wjr. ««'"» »^ ""^ 

,«^«a.per,»r.br2h»r.wi«..n«*««.««««l"'<'t««^«'»''"''^«^^^ ™' 

chromatography iising a reverse phase column. ^ «^ ^ , 

10 C^^Lof*econ,poundsofmeg.neralformulalOorl2inwhichtheVfunc.o^ 

g„,„pisar.arylnitri,etothean.noeste«13canbeachievedbya..awingth^^^ 

^JreactwithdicobaltoctacarbonyUn the presence of tHn,eth^^^^^^^ 
.enzonitH.etoabenzy>a..eisa.nown.ac.on(Murai.T.;Sa.cane,T.;^ 
Lett 26:5145-5148[1985])andisgenerallycarriedoutlnaninertsolvent,suchastol««^ 
15 ,ike,at60-Cfor20huutswithan8moIarpercentofdicobaItoc.acarbonylandal0fbld^ess 

of trimethylsilane. The sohrent is evaporated and ^e resulting arterial diluted with „,ethanol 
and allowed to react with a 5 fold excess of potassium fluoride. The products are then .dated 

by soIventextracHon and furtherpun^ied high-pressure liquid chromatography usingarev^^^ 

20 ^"^^ ""^rersion of the compounds of the general formu la 10 or 12 in which the Y functional 
group is a nitroarene, to Une amino ester 13 can be executed by a selective reduction (Bellamy, 
lv:0.,K,Tctmhc^ronLett. 25:839-84211984]). The reaction is generally run with a five molar 
excess of stannous chloride dihydrate in either ethyl acetate or eti^anol as ti.e solvent at 
temperatures between about 50 and lOO'C for times between about 15-120 minutes under an 

25 inertatmosphere,suchasnttrogen. Preferably, the reaction is carried out at 70-C in eti^anolfo^ 
approximately 30 minutes. The products are then isolated by solvent extraction and further 
purified by high-pressure liquid chromatography using a reverse phase column. 

Conversion of the amino esters to their corresponding amino acids of the structural 
formula I involves saponification usingwell known conditions and reagents. For example, an 

30 aqueous solution of a strong alkali metal base, such as sodium hydroxide, lithium Mrox.de or 
the like, is added to an alcoholic solution of the ester. Alcohols which may be used as the 
solvent for ti.is reaction may indude, for example, methanol, ethanol, and isopropanol, but, 
methanol is preferred. The preferred base is sodium hydroxide at a concentration between 
about 1 to 6N, though 2N Is preferred. The reaction may be conducted at a temperature 

35 between about 0 to SO'C for times between about 10 to 60 minutes. Preferably, ti.e reaction « 
carried out at room temperature for 30 minutes after which the reaction is neutralized w.U. a 
concentrated solution of a strong acid, such as hydrochloric add or the like, and the solvent 
evaporated. The products are isolated by high-pressure liquid chromatography using a reverse 
phase column* 
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The conversion of the amino acids to their corresponding guanidino acids of the 
structural formula I is a Jcnown reaction (Kim, K. Lin, Y.-L.; Mosher, H.S, Tetrahedron Utt, 3183- 
3186 [1988]). The reaction can be accomplished by allowing the amino acid to react with 
aminoiminomethanesulfonic acid. Generally, the reaction can be conducted with a equimolar 
5 to a 10 fold molar excess of aminoiminomethanesulfonic acid at temperatures between 0 to 50'C 
for times between about 15 to 120 minutes in a polar protic solvent, such as methanol, water or 
the like. The solution, prior to the addition of aminoiminomethanesulfonic acid, may be made 
neutral or basic by the addition of weak base, such as an alkali metal carbonate. Preferably, for 
alkyl amines the amino acid will be allowed to react with a 5 fold excess 

10 aminoiminomethanesulfonic acid at room temperature for 30 minutes with 5% potassium 
bicarbonate in water as the reaction medium, whereas for aryl amines the amino acid will be 
allowed to react with an equimolar amount of aminoiminomethanesulfonic acid at room 
temperature for 1 hour in methanol. Generally, the reaction mixture will be made acidic by the 
addition of a dilute solution of an acid, such as acetic acid and the solvent evaporated. The 

15 products are isolated by high-pressure liquid chn)matography using a reverse phase colunui. 

Preparation of the compounds classified as Gmups 4-11 may also be prepared from the 
key intermediate 9. Conversion of the itKloarene 9 to a syntiietic precursors of tiiose 
compounds found in Groups 5-11 namely compounds 15-18, may be accomplished by a 
multistep reaction sequence (Scheme 4). First, die iodoarene is carl>onylated in an alcoholic 

20 solvent (R'OH) under a carbtin monoxide atmosphere utilizing a palladium (0) catalyst. The 
alcoholic solvent (R*OH) must be chosen so as to allow for the selective removal of the R' group 
of the diester 14. For example, when R' = CH3 and R*'= ^pr^-butyl, the alcoholic solvent is 
methanol, and this methyl ester functionality in 14 can be removed by mild basic hydrolysis to 
afford acid 15. The treatment of 15 with a molar equivalent of diphenylphosphoryl azide and a 

25 molar equivalent of a tertiary amine such as triethylamine at room temperature in a non-protic 
solvent such as dichloromethane affords the isocyanate 16. This may be hydrolyzed to the 
amine 17 by the addition of water to a solution of 16 in tetrahydrofuran at room temperature. 
Finally, conversion of the aniline 17 to its corresponding diazonium salt by treatment with 
nitrous acid and subsequent heating of the diazonium salt in the presence of water produces 

30 the phenol 18. 
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SCHEME 4 




10 



Schemes 5 and 6 depict methods that may be used to introduce the linking groups of 
compounds classified as Groups 4-11 onto the benzodiazepinedione nucleus. For example, 
preparation of the biaryl adducts 19, precursors of Group 5 type compounds, may be 
accomplished by aliowing 9 to react with substituted aryl molecules 20, where Y and U are 
defined as above, in the presenceofpalladiumaO-AIlowingthecarboxylic add 15 to react wi* 

an amine 21 or alcohol 22 in the presence of a dehydrating reagent, such as 
dicydohexylcarbodiimide (DCC) or the like, will yield the amide 23 and ester 24, forerunners of 
Group 10 and 11 type a>mpounds, respectively. Similarly, 25 can be prepared from the amlme 
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17 by reaction with a carboxylic acid 26 in the presence of a coupling reagent, such as DCC or 
the Jike. Compounds of the general formula 25 are precursors of Group 5 type compounds. 
SCHEMES 




Conversion of aniline 17 into its corresponding urea 27 or carbamate 28 (Scheme 6) may 
be accomplished by reaction of the isocyanate 16 in the presence of an amine 21 or alcohol 22, 
respectively. Treatment of the phenol 18 with phosgene and an amine 21 or alcohol 22 3nelds 

15 the carbamate 29 and carbonate 30, respectively. Reaction of a sulfonylhalide 32 with either the 
aniline 17 or phenol 18 would produce the corresponding sulfonamide 33 and sufinyl ester 34, 
respectively. Allowing the phenol 18 to react with an alcohol 22 in the presence of 
diethylazodicarboxylate and triphenylphophine will furnish 31, a precursor to Group 12 type 
compounds. The product 27 is a synthetic precursor to those compounds classified as Group 7, 

20 product 28 is a forerunner to Group 6 type compounds, product 29 will give rise to Group 8 
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.ypea,mpo«nds, whereas, product 30 isapn.cursortoGroup9,ypecon,poun 
and 34 are precursors to Group 15 and 16, respectively. 



SCHEME 6 
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17 

Scheme 7 depict methods that may be used in the preparation of the compounds classified as 
Groups 13, 14, 17 and 18. Diazotization of the aniline 17, by the reaction of 17 with nitrous acid, 
followed by treatment with sulfur dioxide in the presence of cupric chloride (Gilbert, Synthesis, 
1969, 1-10) yields the sulfonyl chloride 35. Reaction of 35 with either the amine 21 or the 
alcoho) 22 will provide the synthetic precursor to Groups 13 and 14, respectively, namely, the 
suphonamide 36 and sulfinyl ester 37. The diazonium salt prepared by diazotization of 17 
when allowed to react with oximes in the presence of copper sulphate and sodium sufite will 
give the corresponding oxime 38, which can be readily hydrolyzed to yield the aryl ketone 39 
(Beech, /. Chcnu Soc, 1954, 1297). Qemmensen reduction of the ketone 39 using zinc amalgam and 
aqueous hydrogen chloride gives rise to the benzyl adduct 40 (Vedejs> Org. React. 1975, 22, 401). 
The products 39 and 40 are precursors to the compounds classified as Groups 17 and 18, 
respectively. 
SCHEME 7 




i) NaNO^. H2SO4 

ii) SO2, CuClg 




35 R 




N I Y H 



/ o 



OH 
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36 R 
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/ O 



i) NaNOg. H2SO4 Y^L. 
u) CuS04, NagS Og 

ui)H30- H ^Q^Rb 





38 R 



ZnHg 

HCI(aq) 



39 R 



prepare the compounds encompassed by this invention. 
3. oaiar"6-r Fused King Systems 

Other-fr-r fused ringsystems where eachT^UorGoffonnulalisindependend^ 
selected frommN,NR,C=X,CR2,CHR,CH2,CR,CH,0,S,SO,orS02canbeprepar^b^ 
10 methodslcnownintheart. To provide guidance, however, specif, representative s^^^^ 
„>utesareprovided in schemes. It will be understood that other synthetic routes may be 
preferred when specific substituenls or T-U-G are targeted. 
SCHEMES 




1) H^N^^^^^^^OR^ 



2) BrCHjCOBr 

3) Cs2C03,DMF 




COjR^ 



15 



(lA) 



1) ^yK^**^^^ -NaHCOa 



2) xylenes, A 
0 



R-r 



CO2R' 




106 



wo 93/08174 
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1) H2.PCI/C 



2) NaH, RU 
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COaR^ 




(lA) 



1) H2NNH''^'^'''-*''^0R^ 



2) R^-coa 



CO9RI 



R-r 




(lA) 



1) H2NNH'^'"'^^'''^^0Ri 



2) R^-CHO 



COaR^ 



R-T- 




(lA) 



10 



1) H2NNH'''^^-'''^0R' 



2) COCI2 



COaR^ 



R-7- 




(lA) 



u 

1) HjNNH'^'^^^^'^OR^ 

2) R2-C0CI 

3) dehydrate 



COjR^ 



R-7- 
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COaR^ 



OR^ 



O 2) K2CO3, R^l 




NH 



(48) 



(HPA) 



1) K2CO3, R^Br 



2) NaBH4 o 
J 



R-T- 



3) HaNNH' 



OR' 




COaR' 



(49) 



(HPA) 



1) K2C03,R^Br 

2) CH2N2. HCI 



3) H,N OR' 

4) K2CO3 



. DCC 



R^ 




CO,R' 



(50) 



(B) 



10 



(B) 



2) NaBH4 

3) CHg0.NaHCO3 



1) AICb.R^C0Cf 

2) NaBH4 



CO^' 



RH- 




- R-T- 



3) TsCI, Pyridine 

4) Na2S 

5) CH20.NaHC03 




CO2R' 



(51b) 
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R-r 




1) LDA. R^Br 

2) ZiVHg, HCI 
3^ SOCb . AlCU 



4) NaN3,Cl3CC02H ' 

COOH R 

5) K2C03.DMF. -^^COaR' 

6) CrOa, HOAc 



10 



(J. Chem. Ed. 53:488 (1 976)) 7) PhaPR-'Br. NaH 

8) Ha. Pd/C 



COaR^ 




(54) 



1) NBS,CCl4, 
benzoyl peroxide 

2) DBU 



COaR' 




15 



109 



wo 93/08174 



DBU,A 



(55) 



R-r- 




PCr/US92/08788 




O 



(see 41) 



,CO,R 



'2" p2 



1) 



2) O3 , DMS 

3) dehydrate (benzene, heat) 



R-r 



COaR^ 




15 
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(A) 



O 

TFA,Et3SiH O 
2) AcjO, heat 



PCrA;S92/08788 
COjR^ 



R-T- 




(P) 




1) HaN^^'^'^^^ORi . 

2) R^NH^ , A 

3) H2CO, A 




> 



COgR^ 



(54. where r3=H) 



CrOa , HOAc 



R-r- 




COaR^ 



R» 



(62) 



10 



,C02R' 

1) HN3, PPh3, DEAD 



OH 2) SnCIa , MeOH 

^3 (See51a) 3) HC(OEt)3. A 



R-r- 




CO,R' 



(63) 



R' 



15 
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(41, Where R?=H) 



2) AC2O, A 



OH 





NH 



1) TsCl, pyridine 

2) R'OaC^^COaR' 



COaR^ 



R-r 



R» 



3) aq.NaOH 

^sSlsia) 4) A 
5) ACi^^/A 




COaRi 



(65) 



1) NBS, benzoyl peroxide, 

eg. 

2) DBU 
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O OH 



DCC 



(S) 



2) PPh3 , DEAD R. 

3) ^^COaR' . K2CO3. DMF 




R2 



(69) 




CI 



SH 



OH 

1) R.-^""" 



2) PPha. DEAD 

3) ^^^^COjR' , K2CO3, DMF 



4) m-CPBA 



CO,R< 




10 



(70) 



m-CPBA 



COaRi 



n-7- 





OH 



COoR^ 



OH 1) 



1) H2N ( 



OR' ,DCC 



2) R'O' .NaOH 

3) aq. NaOH 

4) AC2O, A 




15 
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2) EtaOBF* 



3) 



HaN 
4)H2C0. A 



COaR^ 




10 



15 



20 



25 



Starting reagents employed in scheme 8 are either commercially available or readily 
syntheazed by known procedures. 

4. Isomeric Products 

In products of Formula I carbon atoms bonded to four nonidentical substituents are 
asymmetric. Accordingly, the compounds may exist as diastereoisomers, enantiomers or 
mixtures thereof. The syntheses described above may employ racemates, enantiomers or 
diastereomers as starting materials or intermediates. Diastereomeric products resulting from 
such syntheses may be separated by chromatographic or crystallization methods. Likewise, 
enantiomeric product mixtures may be separated using the same techniques or by other 
methods known in the art Each of the asymmetric carbon atoms, when present in compounds 
of Formula I, may be in one of two configurations (R or S) and both are within the scope of the 
present invention. 
E Pharmaceutical Compositions 

The compounds described in this invention may be isolated as the free acid or base or 
converted to salts of ^'arious inorganic and organic adds and bases. Such salts are within the 
scope of this invention. Examples of such salts include ammonium, metal salts like sodium, 
potassium, calcium and magnesium; salts with organic bases like dfcyclohexylamine, N- 
methyl-D^lucamine and the like; and salts with amino acids like arginine or lysine. Salts witti 
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inorganic and organic acids may be likewise prepared, for example, using hydrochloric, 
hydrobromic, sulfuric, phosphoric, trifluoroacelic, methanesulfonic, malic, maleic, fumaric and 
tfie like. Non-toxic and physiologically compatible salts are particularly useful although odier 
less desirable salts may have use in the processes of isolation and purification. 
5 A number of methods are useful for the preparation of the salts described above and 

are known to those skilled in the art For example, reaction of the free acid or free base form of 
a compound of Formula I with one or more molar equivalents of the desired acid or base in a 
solvent or solvent mixture in which the salt is insoluble; or in a solvent like water after which 
the solvent is removed by evaporation, distillation or freeze drying. Alternatively, the free add 

10 or base form of the product may be passed over an ion exchange resin to form the desired salt 
or one salt form of the product may be converted to another using the same general process. 

. In the management of thromboembolic disorders the compounds of this invention may 
be utilized in compositions such as tablets, capsules or elixirs for oral administration; 
suppositories for rectal administration; sterile solutions or suspensions for injectable 

15 administration, and the like. Animals in need of treatment using compounds of this invention 
can be administered dosages that will provide optimal efficacy. The dose and method of 
administration will vary from animal to animal and be dependent upon such factors as weights 
diet, concurrent medication and other factors which those skilled in the medical arts will 
recognize. 

20 Dosage formulations of the nonpeptidyl inhibitors of the present invention are 

prepared for storage or administration by mixing the inhibitor having the desired degree of 
purity with physiologically acceptable carriers, excipienls, or stabilizers. Such materials are 
non-toxic to the recipients at the dosages and concentrations employed, and include buffers 
such as phosphate, citrate, acetate and other organic acid salts; antioxidants such as ascorbic 

25 acid; low molecular weight (less than about ten residues) peptides such as polyarginine, 
proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic pol)rmers such as 
poly\'inylpyrrolidinone; amino acids such as glycine, glutamic acid, aspartic acid, or arginine; 
monosaccharides, disaccharides, and other carbohydrates including cellulose or its derivatives, 
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol 

30 or sorbitol; counterions such as sodium and /or nonionic surfactants such as Tween, Fluronics 
or polyethyleneglycol. 

Dosage formulations of the nonpeptidyl inhibitors of the present invention to be used 
for therapeutic administration must be sterile. Sterility is readily accomplished by filtration 
through sterile filtration membranes such as 0.2 micron membranes: Nonpeptidyl inhibitor 

35 formulations ordinarily will be stored in lyophilized form or as an aqueous solution. The pH of 
the cyclic inhibitor preparations typically will be between 3 and 11, more preferably from 5 to 9 
and most preferably from 7 to 8. It will be understood that use of certain of the foregoing 
excipients, carriers, or stabilizers will result in the formation of cyclic polypeptide salts. While 
the preferred route of administration is by hypodermic injection needle, other methods of 
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'''' '''Utratlon are also anticipated such as supposito.es, aerosols, oral dosage formulations 
and topical formulaHons such asointments, drops and dermal patches. 

Therapeutic nonpeptidyl inhibitor formulations generally are paced into a contamer 
havingasterile access port, forexample,an intravenous solutionbagorvialhavingastoppe^ 

5 pierceable by hypodermic injection needle. 

Therapeutically effective dosages may be determined by either m vttro or m ... 
„«,hods. For each particular nonpeptidyl inhibitor of the present invention, ind.v.dua 
determinations may be made to determine the optimal dosage required. The range of 
fterapeutically effective dosages will naturally be influenced by the route of administ«.on. 

10 R,r injection by hypodermic needle it may be assumed the dosage is delivered into ti« body s 
fluids. For oti,er routes of administration, the absorption efficiency must be md.v.dually 
determinedforeachinhibitorbymethodsweflknowninpharmacology. 

The range of therapeutic dosages is from about 0.(K)1 nM to 1.0 mM, more preferably 
from 0.1 nM to 100 mM, and most preferably f mm 1 J) nM to 50 mM. 

15 Typical formulation of compounds of R™la I as pharmaceutical compositions are 

discussed below. c^^c^^ 
About 05 to 500 mg of a compound or mixtun. of compounds of Formula I, as the free 
acid or base form or as a pharmaceutically acceptable salt, is compounded with a 
physiologically acceptable vehicle, carrier, excipient, binder, preservative, stabilizer, flavor, etc., 

20 as called for by accepted pharmaceutical practice. The amount of active ingredient m these 
compositions is such thatasuitable dosage in the range indicated is obtained. 

Typical adjuvants which may be incorporated into tablets, capsules and fte hke are a 
binder such as acacia, com starch or gelatin; an excipient such as microcrystalline cellulose; a 
disintegrating agent like com starch or alginic add; a lubricant such as magnesium stearate; a 

25 sweeteningagentsuchassucroseorlactose;af.avoringagentsuchaspeppermint,wintergceen 

or cherry. When the dosage form is a capsule, in addition to tiie above materials it may also 
contain a liquid carrier such as a fatty oil. Other materials of various types may be used as 
coatings or as modifiers of ti,e physical form of th, dosage unit. A syrup or elfadr may contam 
the active compound, a sweetener such as sucrose, preservatives like propyl paraben, a 
30 coloringagentandaflavoringagentsuchascherry. Sterile compositions for injection can be 
formulated according to conventional pharmaceutical practice. For example, dissolution or 
suspension of tine active compound in a vehicle such as water or naturally occurring vegetable 
oil like sesame, peanut or cottonseed oil or a synthetic fatty vehicle like ethyl oleate or ti^e like 
maybedesired. Buffers, p«ser^^tives, antioxidants and the like can be incorporated according 

35 to accepted pharmaceutical practire. 
F. Hatdetlnhibition Assays 

Evaluation of the Formula I inhibitors of the fibrinogen-platelet interaction is guided by 
in vitro receptor bindingassays and in vitro platelet aggregation inhibition assays. 
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In-vitro biological activity of the compounds of Formula I are monitored using a 
modified fibrinogen-GPIIbllla ELISA based on the method of Nachman and Leung (/. Clin. 
Invest 69:263-269 (1982)) which measures the inhibition of fibrinogen binding to purified 
human platelet GPIIbllla receptor. Human fibrinogen is prepared by the method of Lipinska, 
5 et ai (/. Lab, Clin. Med. 84:509-516 (1974)). Platelet GPHblUa is prepared by the method of - 
Fitzgerald, et al, Anal Biochein, ,15l:l69'177 (1985). 

Briefly, microtiter plates are coated with fibrinogen (10 mg/ml) and then blocked with 
TACTS buffer containing 05% bovine serum albumin (BSA). (TACTS buffer contains 20mM 
Tris.HCl, pH 7.5, 0.02% sodium azide, 2 mM calcium chloride, 0.05% Tween 20, 150 mM 

10 sodium chloride.) The plate is washed with phosphate buffered saline (PBS) containing 0.01% 
Tween 20 and the sample to be determined added, followed by addition of solubilized GP 
nbllla.receptor (40 mg/ml) in TACTS, 0.5% BSA. After incubation, the plate is washed and 1 
mg/ml of murine anti-platelet monoclonal antibody AP3 ( Newman et al. Blood 65:227-232 
(1985)) is added. After another wash a goat anti-mouse IgG conjugated to horseradish 

15 peroxidase is added. A final wash is performed and developing reagent buffer (10 mg o- 
phenylenediamine dihydrochioride, 0.0212% hydrogen peroxide, 0.22 mM citrate, 50 mM 
phosphate, pH 5.0) is added and then incubated until color develops. The reaction is slopped 
with IN sulfuric acid and the absorbance at 492 nm is recorded. 

In addition to the GPIIbHIa ELISA assay, platelet aggregation assays may be performed 

20 in human platelet rich plasma (PRP). Fifty milliliters of whole human blood (9 parts) is drawn 
on 3.6% sodium citrate (1 part) from a donor who has not taken aspirin or related medications 
for at least two weeks. The blood is centrifuged at 160 x g for 10 min at 22^ C and then allowed 
to stand for 5 min after which the PRP is decanted. Platelet poor plasma (PPP) is isolated from 
the remaining blood after centrifugation at 21MX) x g for 25 min. The platelet count of the PRP is 

25 adjusted to ca. 300,000 per microliter with PPP. 

A 225 mL aliquot of PRP plus 25 mL of either a dilution of tiie test sample or a control 
(PBS) is incubated for 5 min in a Chrono-log Whole Blood Aggregometer at 25'C. An 
aggregating agent (collagen, 1 mg/ml; U46619, 100 ng/ml; or ADP, 8 mM) is added and the 
platelet aggregation recorded. 

30 Without further description, it is believed that one of ordinary skill in the art can, using 

the preceding description and illustrative examples, make and utilize the present example to 
the fullest extent. The following working examples therefore, specifically point out preferred 
embodiments of the present invention, and are not to be construed as limiting in any way the 
remainder of the disclosure. 
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.CO,H 



5 l^ahyl^2^arlH^eAyl)-7-(5-amino.l-pentynyl)-3,4.di^^^^^ 

1,5-diotte trifluoracetate. 

a ) To a mechanicaUy stirred solutiorx of 26.3 grams of 5-iodo-2-ainino benzoic acid (0.1 
mol), 10.6 grams of sodium carbonate (0.1 mol), and 250 no. water, cooledtoO-C was slow^^ 
added, man addition funnel, 80mLofal.93M solution of phosgene in toluene. After2hours, 

10 the precipitated product was isolated by fUtration. Ihe solids were washed with 200mL 
water, 300mLofal:lmixtnreelhanol and ether, 200mLof ether, and dried under vacuum to 

yield 243 grams (84%) of 5-fodoisatoic anhydride (264-268'C, decomposition). 

b) A magnetically stirred solution of 5 grams of 5-iodoisafoic anhydride (0.0173 mol), 
15 5 85 grams of b-alanine benzyl ester tosylate (0.0173 mol), 35mL pyridine, and 05 of 

dimethylaminopyridine (0.0041 mol) was heated to SO'C for 2 his. The reaction mbctuie was 
allowed to cool to room temperahire and concentrated in vacuo. The resulting residue was 
dissolved in lOOmL ethyl acetate and washed 2X50mL of 10% cupric sulfate, lX50mL sat 
sodium bicarbonate, lX50mLbrine,dried over sodium sulfate, fUtered and concentrated in 
20 raaw. Theproductwasfurtherpurifiedbycolumnchromatography^usingsilicageleluting 

with a 1:1 mixture of ethyl acetate and hexane (TLC, Si02, 1:1 EtOAc/hexane, Rf=0.65, un 

positive) to yield 1.85 grams (25%) of N-(2-amino-5-iodoben2oyl)-b-alanine benzyl ester. 

NMR (CDQs , dTMS) 754 (IH, d, 4Jhh = 2Hz, Ar-H cvCON), 7.42 (IH, dd, 3JHH=9Hz, 

4jhh=2Hz, Ar-H p-CON), 738-732 (5H, s, ArH Ph), 6.65 (IH, bt, 3jHH«6Hr, CONH), 6.46 
25 (IH, d, 3jHH=9Hz, Ar-H m-CON), 5.16 (2H, s. OCH2),3.68 (2H, q,3jHH=6Hz, NCH2), 2.69 

(2h! t, 3jhh=6Hz, CH2CO2). NMR (CDCI34TMS) ITLA. 167.8, 148.2, 140.6, 135.6, 1353, 

1287, 128.4, 1283, 1193, 118.1, 763, 66.7, 352, 34.0. 

Using the above procedure, but substituting the appropriate 3-aminoproprionate 

alkyl ester for b-alanine ethyl ester and N-substituted-5-iodo-isatoic anhydride for 5- 
30 iodoisatoic anhydride there may be prepared, for example, the following compounds: 

ethyl N-(2-amino-5-iodobenzoyl)-3-amino-3-methylpropanoate, 

ethyl N-(2-amino-5-iodobenzoyl)-3-amino-3-phenylpropanoate, 
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ethyl N-(2-amino-5-iodoben2oyl)-3-amino-3-(3-(methoxycarbonyl)phenyl)propan^ 
l-butyl N-[N-(2-ainino-5-iodoben2oyl)-L-(b-ben2yl)-aspartinate, 
ethyl N-[N-(2-amino-5-iodoben2oyl)-L-aspartyI-(b-benzyl ester)l-glycinate, 
ethyl N-[N-(2-amino-5-iodobenzoyl)-L-aspartyl-(b-benzyl ester)] -valinate, 
5 ethyl N-[N-(2-amino-5-iodobenzoyl)-L-aspartyl-(b-benzyl ester)]-phenylalaninate, 
ethyl N-(2-(N-methyl)-amino-5-iodobenzoyI)-3-amino-3-methylpropanoate, 
ethyl N-(2-(N-methyl)-ainino-5-iodobenzoyI)-3-amino-3-phenylpropanoate, 
ethyl N-(2-(N-methyl)-amino-5-iodoben2oyl)-3-amino-3-(3- 
(inethoxycarbonyl)phenyI)propanoate, 
10 f-butyl N-[N-[2-(N-methyl)-amino-5-iodoben2oyI]-(±)-(b-benzyl)-aspartinate, 

ethyl N-[N-(2-(N-inethyI)-amino-5-iodoben2oyl)-(±)-aspartyl-(b-benzyl ester)] -glycinate, 
ethyl N-[N-(2-(N-methyl)-aniino-5-iodobenzoyl)-(±)-aspartyl-(b-ben2yI ester)]-valinate, 
ethyl N-[N-(2-(N-methyI)-amino-5-iodobenzoyl)-(±)-aspartyHb-ben2yl ester)]- 
phenylalaninate, 

15 ethyl N-(2-(N-phenyl)-amino-5-iodoben2oyl)-3-amino-3-methylpropanoate, 
ethyl N-{2-(N-phenyl)-amino-5-iodobenzoyl)-3-amino-3-phenylpropanoat.e, 
ethyl N-(2-(N-phenyI)-amino-5-iodobenzoyl)-3-amino-3-[3- 
(methoxycarbonyl)phenyI]propanoate, 

Nbutyl N-[N-[2-(N-phenyl)-amino-5-iodobenzoyI]-(±)-(b-benzyl)-aspartinate, 
20 etiiyl N-[N-(2-(N-phenyl)-ainino-5-iodobenzoyl)-{±)-aspartyI-(b-ben2yl ester)] -glycinate, 
ethyl N-[N-(2-(N-phenyl)-amino-5-iodoben2oyI)-(±)-aspartyI-(b-benzyl ester)]-valinate, 
ethyl N-[N-(2-(N-phenyl)-ainino-5-iodobenzoyl)-(±)-aspartyl-(b-benzyl ester)!- 
phenylalaninate, 

ethyl N-(2-(N-benzyl)-amino-5-iodobenzoyl)-3-amino-3-methylpropanoate, 
25 ethyl N-(2-(N-benzyl)-amino-5-iodobenzoyl)-3-amino-3-phenylpropanoate, 
ethyl N-(2-(N-benzyl)-amino-5-iodoben2oyl )-3-amino-3-(3- 
(methoxycarbonyl)phenyl)propanoate, 

Nbutyl N-[N-[2-(N-ben2yI)-amino-5-iodoben2oyl]-(±Hb-benzyl)-aspartinate, 
ethyl N-[N-(2-(N-benzyl)-amino-5-iodobenzoyl)-(±)-aspartyl-(b-benzyl ester)] -glycinate, 
30 ethyl N-[N-(2-(N-benzyl)-amino-5-iodobenzoyl)-(±)-aspartyl-(b-benzyl ester)]-valinate, 
ethyl N-[N-(2-(N-benzyl)-amino-5-iodobenzoyl)-(±)-aspartyl-(b-benzyl ester)]- 
phenylalaninate, 

ethyl N-(2-(N-isopropyl)-amino-5-iodobenzoyl)-3-amino-3-methylproparioate, 
ethyl N-(2-(N-isopropyI)-aniino-5-iodobenzoyl)-3-ainino-3-phenyipropanoate, 
35 ethyl N-(2-(N-isopropyl)-amino-5-iodobenzoyl)-3-amir>o-3-(3-(methoxycarbonyl)pheriyl) 

propanoate, . .. 

f-butyl N-[N-[2-(N-isopropyl)-aniino-5-iodoben2oyI]-(±)-(b-benzyl)-aspartinate, 
ethyl N-[N-(2-(N-isopropyl)-amino-5-i()dobenzoylH±)-aspartyl-(b-ben2yl ester)]- 
glycinate, 



119 



PCr/US92/08788 

WO 93/08174 , octorM 

ethyl N-[N.(2-(N-isoptopylHmino.5-iodobenzoylH±)-aspartylKb-b^^ ester)]- 

vaiinate, 

ethyl N-[N-(2-(N-isopropyl)-airuno.5-iodoben2oylH±)-aspartyHb-benzyleste^^^^ 
phenylalaninate, 

^ c) A magnetically stirred soluHon of O^gcam of N-{2-ainino-5-iodobenzoyl)-b- 
alanlrte ethyl ester (2^ mmol), 035mL 2^1utidlne (3^ mmol), 0.19nU. methyl iodide (3.0 
™nol), ar>d 15mL dimelhylfbnnamide was heated to SO'C for 15 hours. The reaction nuxture 
aUowed to cool to room temperature artd concentrated in vacuo. The resulting residue was 

10 dissolved in 75mL ethyl acetate and washed IXSOmL 10% citric acid, IXSOmL sat. sodium 
bicarbonate, IXSOmL brine, dried over magnesium sulfate, filtered and concentrated in vacuo. 
The resulting oil was further purified by column chromatography, using sUIca gel, eluting 
with a solvent gradient of 35/65 ethyl acetate/hexane to 65/35 ethyl acetate/hexane (JLC. 
Si02 1:1 EtOAc/hexane, Rf-0.84, un positive) to yield 305 mgs (35%) of N-(2-methylamino. 

15 S-iodobenzoyD-b-alanine benzyl ester . 1h NMR (CDOa , dTMS) 7.56 (2H, m, Ar-H o,p- 

CX)N), 743 (IH, bq, 3JhH=5Hz, NHMe), 738-732 (5H, s, ArH Ph), 6.62 {1H> bt, 3JhH=6Hz, 
CONH), 642 aa d, 3jHH=9Hr. Ar-H «-CON), 5.16 (2H. s, OCH2), 3.64 (2H, q, 3JhH=6Hz, 
NCH2),2.81 (3H,d,3jHH=5Hz, NCH3), 2.64 (2H, t,3jHH=6Hz, CH2CO2). 13c NMR 
(CDCI3, dTMS) 172.4. 168.4, 148.8, 141.0, 135.5, 128.7, 128.4, 1283, 1173, 113.4, 74.1, 667, 352, 



20 34.0, 29.6. 



d) To a magnetically stirred solution of 0305 grms of N-(2-methylamino-5- 
iodobenzoyl)-b.alanine ben^I ester (0.69 mmoI),3 mL methylene chloride, and 0.144mL 
triethylamine (1X» mmol), cooled to -30-C under an atmosphere of nitrogen was slowly added 

25 0j09mLofa-bromoacetylbromide(I.04mmol)asasoIutionin2mLmethylenechloride. The 
reaction mfacture was allowed to warm to room temperature and stir for 2 hours- The mixture 
was diluted with 40mL methylene chloride and washed with 1X50 10% citric acid, 1X50 sat. 
sodium bicarbonate, dried over sodium sulfate, filtered and concentrated in vacuo. The 
resulting residue was dissolved in 3mL dimethylfornramide and added, via an addition 

30 funneI,toaslunyof25mgssodi«mhydridea.04mmol)in2mLdimethylformainidethatwas 

cooled to 0-C After 2 hours, the mbcture was poured over 50mL of an ice cooled solution of 10% 
dtric acid and extracted with 3X40mL ethyl acetate. The combined organic layers were 
washed with lX50mL sat sodium bicarbonate, dried over magnesium sulfete, and 
concentrated in vmw. TTie resulting residue was further purified by column chromatography, 
35 using sUica gel, eluting with a solvent gradient of 40:60 ethyl acetate/hexane to 7030 ethyl 
acetate/hexane to yield 0.16 gms (49%) of l-methyl-4-(2<arboxyethyl)-7-iodo-3,4-dihydro. 
lH.l,4-benzodiazepine-2,5-dione benzyl ester (TLC, SiOz, 1:1 ethyl acetate/ hexane, 
Rf=0.48, un positive). NMR (CDCI3 , dTMS) 8.15 (IH, d, *JHH=2Hr, Ar-H 0<:ON), 778 
(IH, dd, %H=2Hz. 3Jhh=9Hz, Ar-H p-CON), 6.90 (IH, d, 3JhH-9Hz, Ar-H m-CON), 5.1 
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(2H, s, (XH2), 3,92 (IH, d, 2jhh=14H2, COCHHN), 3.90 (2H. t, 3JhH=8Hz, NCH2)^.82 
(IH, d, 2jhh=14H2, COCHHN) 327 (3H, s, NCH3), im (IH, dt, 2jhh=19Hz, %H=9Hz, 
CHHCO2), 2.68 (IH, dt 2JhH=19H2, ^"^JhH^^^Hz, CHHCO2). 

Using the above piocedure, but substituting the appropriate N-(2-amino-5^ 
5 iodobenzoyl)-b-aianine alkyl ester for N-(2-methyIamino-5-iodoben2oyl)-b-alanine benzyl 
ester and a-substituted-a-ha!o acetyl halide for a-bromo acetyl bromide there may be 
prepared, for example, the following compounds: 

l-methyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione, 
10 l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione, 

(±)-l-rhethyI-4-[2-(l-^butoxy^-benzyloxy)succinyI)]-7-iodo-3,4-dihydro-lH-l,4- 
ben2odiazepine-2^-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 

15 benzodia2epine-2^dione, 

(±)-l-methyl-4-[2-(l-ben2yloxyvalinyl-4-benzyloxy)succinyI)]-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepme-2,5-dione, 

(±)-l-methyl-4-[2-(l-ben2yloxyphenylaIanyI-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro- 

lH-l,4-ben2odiazepine-2,5-dione, 
20 l-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propy!)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione, 

l-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

(±)-l-phenyl-4-[2-(l-f-butoxy-4-benzyIoxy)succinyI)]-7-iodo-3,4-dihydro-lH-l,4- 

25 benzodia2epine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-ben2yloxyglycinyl-4-benzyloxy)succinyl)]-7-jodo-3,4-dihydro-lH-l,4- 

ben2odia2epine-2,5-dione, 

(±H-phenyl-4-[2-(l-benzyloxyvalinyM-ben2yloxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione, 
30 (±).l.phenyl-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)succinyl)]-7-iodo-3,4-dihydro- 

lH-l,4-benzodiazepine-2^-dione, 

l-ben2yI-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-iodo-3,4-dihydro-lH-l,4- 
ben2odia2epine-2,5-dione, 

l-ben2yl-4-(3-ethoxy-l-phenyI-3-oxo-l-propy!)-7-iodo-3,4-dihydro-lH-l,4- 

35 benzodiazepine'2,5-dione, 

(±)-l-ben2yl-4-[2-(l-/-butoxy-4-ben2yloxy)succinyl)]-7-lodo-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxygiycinyI-4-benzyloxy)succinyl)]-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione, 
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benzodiazepine-2^-dione, ^ ^ ^ ^iu^,Awrx 

(±)-l-benzyL-[2-(l-ben^loxypheny.alany.^^^^^^^ 

lH-l,4-ben2odiazepine-2^-dione, 
5 i.isopropyl-4-{3-ethoxy-l-methyl-3-oxo-l-propylF^^^^^ 

benzodiazepine-Z^dione, 

l-i8opropyl-4^thoxy-l.phenyl-3s,xo.l.propyl)-^^^^^ 

benzodiazepinfr-2^dione, . .rr ^ >, 

(±K-isopropyl-l-(2Kl-l-butoxy-4-benzyloxy)suc^^^^^^^^ 

10 benzodiazepine«2^dione, ^ ^ iw 

(±)-l-isopropyl-4-[2-(l-benzyloxyglydnyl-4-benzyto^^^^^ 

l,4-benzodiazepine-2^-dione. ^ ^ ^-u iw 

(±)4-isopropyl-4-l2-(l-benzyloxyvalinyl^benzyloxy)^^^^^^^ 

L4-benzodiazepine-2>dione, „ ^ j 

15 (±).l-isopropyl-442<lWoxyphenylalanyl-4-benzyl^^^^^^^ 

lH-M-benzocUazepine-2^-dione, 

l-methyW-phenyl-4-(3-ethoxy-l-methyl-3^xo-l-pr^^^^^^^^ 

benzodiazepine-i5-dione, . . ,„ , . 

l.methyI-3-phenyI-4K3-ethoxy-l-phenyl.3-oxo-l-propylK^^^^^^ 

20 benzodiazepine-2^-dione, ^ . . ixj i a 

(±)-l-n»ethyl-3-phenyl-4-t2-(l-^but^^^^^ 

benzodiazepine-2>dione, 

(±)-l-methyl-3-phenyl-4-[2HI-benzyIoxyglycinyl-4-ben^^^^^ 

dihydro-lH-l/4-benzodlazepine-2^dione, 
25 (±H-meAyl-3-phenyl-4-[2Kl-benzyloxyvaUnyl-4-benzyloxy^^^^ 
dihydro-3-phenyl-lH-l,4-benzodtazepine-2^-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyphenylaIanyl-4-benzyloxy)^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l>diphenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH.l^ 

30 benzodiazepine-2,5-dione, 

l^.diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-iodo^,4-dihydro-lH-l,4- 

benzodiazepine-23-dione, 

(±)-l>diphenyW42Kl-f-butoxy-4.benzyloxy)sucdnyl)].W^^ 

benzodiazepine-2^dione, 
35 (±H^iphenyI-4-[2-(l-benzyIoxyglycinyl-4-benzyto^^^^ 

l,4-ben2odiazepine-2^-dione, 

(±)-U-diphenyl-442-(l-benzyloxyvaUnyW-benzyloxy)sucdnyl)l-7M^^^^^ 
l,4-benzodiazepine-2^-dione. 
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(±)-l^-diphenyI-4-I2-(l-ben2yloxyphenylalanyM-ben2yloxy)succinyl)]-7-iodo^^ 
dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l-ben2yl-3-phenyI-4-(3-ethoxy-l-inethyl.3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

benzodiazepine-Z^-dione, 
5 l-ben2yl-3-phenyI-4-(3-€thoxy-l-phenyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 

benzodia2epine-2,5-dibne, 

(±)-l-ben2yl-3-phenyM-t2-(l-^butoxy-4-benzyloxy)succinyl)]-7-iodo-3,4-dmydro-^ 
ben2odiazepine-2^-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyIoxyglycinyl4-benzyloxy)succinyl)]-7-iodo-3,4- 

10 dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-benzyl-3-phenyI-4-[2-(l-benzyloxyvaIinyl-4-benzyIoxy)succinyl)]-7-iodo-3,4- 
dihydro-lH-1 ,4-ben2od iazepine-2,5-d ione, 

(±)-l-benzyl-3-phenyI-4-[2-(l-ben2yIoxyphenylalanyl-4-benzyloxy)succinyl)]-7-iodo-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

l-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzadiazepine-23-dione, 

(±)-l-isopropyl-3-phenyI-4-[2-(l-t-butoxy-4-benzyloxy)succinyI)]-7-iodo-3,4-dihydro--lH- 

20 l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyI-3-ph€nyI-4-[2-(l-benzyIoxyglycinyl-4-ben2yloxy)succinyI)]-7-iodo-3,4- 

dihyd ro-1 H -l,4-ben2od ia zep ine-2,5-d ione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyI)]-7-iodo-3,4- 
d ihyd ro-1 H-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-isopropyI-3-phenyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-iodo- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

e) To a magnetically stirred solution of 9.13 grams hex-5-ynoic acid (0.081 mol), 7.12mL 
triethylamine (0.051 mot), 30mL ffrf-butanol, was added 177mL diphenylphosphoryl azide 

30 (0.082 mol) and the mixture heated to reflux for 3 hours. The reaction mixture was allowed to 
cool to room temperature and poured over a biphasic mixture of 200mL water and 200mL ether. 
The layers were separated and the organic layer was washed IXSOmL 5% ethylene- 
diaminetetraacetlc acid disodium salt, lX50mL 10% sodium bicarbonate, IXSOmL brine, dried 
over magnesium sulfate and activated carbon, filtered and concentrated in vacuo. The 

35 resulting residue was further purified by column chromatography, using silica gel, eluting 
with 1:1 ether/hexane (TLC, 5i02, 1:3 ethyl acetate /hexane, Rf=0.18, ninhydrin char) to 
yield 3.8 grams (25%) N-boc-5-amino-l-pentyne. NMR (CDCI3 , dTMS) 4.65 (IH, bs, 
NH), 322 (2H, q, 3JhH==6Hz, NCH2), 2.23 (2H, dt, 3JhH=6Hz, 4JhH=3Hz, CH2CJC), 1.98 
(IH, t, 4jhh=3Hz, CJCH), 1.73 (2H, p, 3JhH=6H2, CH2), 1.42 (9H, s, i-Bu) 
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f) To a magnetically stirred solution of 160mgs l-methyl-2-(carboxyethyl)-7.H,do-3,4- 
dihydro-lH-U-benzodiazepme-2,5Kiione benzyl ester (0.335a«nol) irtSmL ethyl acetate, 
degassed of oxygen,underanatmosphereofnitrogenwasaddedl23mg8N.boc-5-amm^^^ 

pe^e (0.67n«nol), lOmg. bis-triphenylphosphine palladium dichloride (0.014nunc.), 5mgs 
cuprous iodide (0.026mmol) and O^mLtriethylamined^nunol). After 2 hours, the 

J:tionnuxture was diluted wlthSOmLethyl acetate and washed 2X50mL 10% citric aad, 
2X50mLsatsodfambicarbonate,driedovermgnesiumsulfate,filtered,andcon^^^ 
vacuo TT«resnItingiesiduewasfurtherpurifiedbycolunmchron^tography,usingsilicagel, 
eluting with a solvent g..dient of 50:50 ethyl acetate/hexane to 75:25 ethyl acetate/hecarve 
CILC, Si02, 1:1 ethyl acetate/ hexane, Rf=0.39, un positive) to yield 90mgs (50%) 1-methyl- 
4-(2-carboxyethyl)-7KN-boc-5-a™no-l-pentynyl)-3,4-dihydro-^^^^^ 
dione ethyl ester. Ir NMR (CDOg , dTMS) 7^5 (IH, d, 4,hH=2Hz, Ar-H o-CON), 7.48 (IH, 
dd 4,HH=2Hz,3jHH=8Hz,Ar-HKON), 732 ^, s, Ph), 7.06 (IH, d, 3JhH=8Hz, Ar-H 
«ioN), 5.10 (2H, s, OCH2), 4.67 (IH, bs, NH), 3.95 (IH, d, WlSHz, NCHHCO), 3.91 
(2H t, 3jHH=7Hz, NCHz), 3.81 (IH, d, 2JhH=15Hz, MCHHCO), 329 (3H, s, NCH3), 3.26 
(2h' q 3jHH=7Hz, BocNHCHz), 2.82 (IH, dt, 2JhH=16Hz, 3JhH=8Hz, CHHCO2), 2.69 
(1h! dt, 2jHH=16Hz, 3jHH=8Hz, CHHCO2), 2.46 (2H, t, 3jhH=7Hz, CJCCHz), 1.78 (2H, p, 

3JHH=7Hz,CH2CH2CH2). 

Using the above procedure, but substituting the appropriate 7-iodo-34-dihydro-lH- 
14-benzodiazepine-2,5-dione for l-methyl-2-(carboxyetiTyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepine-2>dione benzyl ester and alkyne for N4,oC-5-amino.l-pentyne there may be 
prepared, for example, ttie following compounds: 

l-methyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyne]-3,^ 

25 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

{±H-methyl-4-[2-(l-t-butoxy-4-benzyloxy)sucdnyl)l-7-[5-(N-Boc)-amino-l-pentyne].3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
30 (±).l-tnethyl-442-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 

pentyne]-34-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyI-4K2.(l-benzyloxyvalinyl-4.benzyloxy)succlnyl)l-7-l5.(N-Boc^am^ 

pentyneI-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyl-4-[2Kl-benzyloxyphenyIalanyl-4-benzyloxy)succinyl)]-7-^^^^^^ 

35 pentynel-3,4-dihydro-IH-l,4-benzodiazepine-2,5-dione, 

l-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-l5-(N-Boc)-amino-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-diane, 

l-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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(±)-l-phenyM-[2-(l-Nbutoxy-4-ben2yIoxy)succinyl)]-7-[5-(N-Boc)-amino-l-pentyne]-^^^ 
dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-phenyI-4-[2-(l-benzyloxyglycinyI-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
penlyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±)-l-phenyM-[2-(l-benzyioxyvalinyI-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-ainino-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)sucdnyI)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

l-benzyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-I5-(N-Boc)-amino-l-pentynel-3,4- 
10 dihyd ro-lH-1 ,4-benzodia2epine-2,5-d ione, 

l-benzyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-4-I2-(l-/-butoxy-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±)-l-benzyl-4-[2-(l-benzyloxyglycinyl-4-ben2yloxy)sucdnyl)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-ben2yloxyvalinyl-4-benzyioxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-ben2yloxyphenylalanyl-4-benzyIoxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
20 pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-isopropyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l-pentyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-isopropyI-4-(3-ethoxy-l-phenyl-3K5xc)-l-propyl)-7-[5-(N-Boc)-amino-l-pentyne]-3,^^ 
dihyd ro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-isopropyM-[2-(l-Nbutoxy-4-ben2yloxy)succinyI)]-7-[5-(N-Boc)-amino-l-pentyne]-3,^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

{±)-l-isopropyl-4-[2-(l-benzyloxygIyciny)-4-benzyJoxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-4-[2-(l-benzyIoxyvaiinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
30 pentyne]-3,4-dihydro-lH-l,4-benzodiazepfne-2,5-dione, 

{±)-l-isopropyl-4-[2-{l-benzyloxyphenylalanyl-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-ainino- 
l-pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-(5-cyano-l-pentyne]-3,4-dihydro-lH- 
l,4-benzodiazepine-2^-dione, 
35 l-methyl-4-(3-ethoxy-l-phenyl-3-ox()-l-propyl)-7-[5<yano-l-pentyne]-3,4-dihydro-lH- 
l,4-benzodiazepine-2,5-dione, 

(±)-l-me^hyI-4-[2-(l-^buloxy•4-benzylt)xy)succinyI)]-7-(5-cyano-l-pentynel-3,4-dih 
lH-l,4-benzodiazepine-2^-dione, 
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dlhydro-lH-l,4-benzodiazepine-2,5-dione, 
(±H-n,ethyl-442-(l-benryloxy^'aImyl-4-benzyloxy)^^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dIone, 
5 (±)-LethyI-4-[2-(l-benzyloxypheny.al^^^^^^^ 
3,4-dihydro-lH-14-benzodiazepine-23-dione, 
l.phenyI^(3^thoxy-l-methyI-3.oxc.l-propylK^^^^^^^ 

l^-benzodiazepine-2^ione, . j ^ iu i a 

l.phenyM-(?^ftoxy.l.phenyl-3^xo.l-propyl)-7-^^^ 

10 benzodiazepinrf^dione/ j-u ^ 

(±H-phenyl-442-(l-^butoxy-4-benzyloxy)sucdn^ 

IH-l,4-benzodiazepme-2^-dione, 

(±)-l-phenyl-4-[2-(l-benzyIoxygIydnyI-4-benzyloxy)su«^^^^^^ 

dihydro-lH-l,4-benzodiazepine-23-dione. 
15 (±)-l-phenyl-4-[2Kl-benzyloxyvalinyl-4-benzyloxy)suc^^^^^^ 

dihydro-lH-l,4-benzodiazepine-23-dione, 
(±)-l-phenyI-4-[2Kl-benzyIoxyphenylaIanyl-44.enzyloxy)^^^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
l.benzyl-4-(3-ethoxy.l-methyI-3-oxo-l-propyl)-7-t5-c^^^^^ 

20 benzodiazepine-2^-dione, , „ . j ,u i a 

l-benzyl-4<3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[5<^^ 

benzodiazepine-2^-dione, 

(±H-benzyM-[2-(l-^buloxy-4-benzyIoxy)sucdnyl)]^^^^ 

l,4-benzodiazepine-2^-d5one, 
25 (±)-l.benzyl-4-[2Kl-benzyloxyglydnyI-4-benzytoxy)^^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-d>one, 

(±H-benzyI-4-l2-(^benzyloxy^'al.■nyl-4-benzyloxy)sucdnyl)]-7-l5<yano-l-pent^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l.benzyl-4-l2-(l-benzyloxyphenylalanyl-4-benzyloxy)sucdnyl)l-7-[5<yano^^^^^ 

30 3 4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-isopropyl-4-(3-ethoxy-l-methyl-3K.xo-l-propyl)-7-[5<yano-l^^^ 

14-ben2odiazepine-2,5-dione, 

l-isopropyl-4-{3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-^^^ 

l>4-benzodiazepme-2^-dione, 
35 (iH-isopropyl-442-{l.^butoxy^*enzyloxy)succlnyl)]-^^^^^ 

lH-l,4-benzodia2epine-2^-dione, 

(±).l-lsopropyM-l2.(l-benzyloxyg!ydnyl-4-benzyloxy)sucd^^^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dk)ne, 
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(±)-l-isopropyl-4-I2-(l-benzyIoxyvaIinyM-ben2yloxy)succinyl)]-7-t5<yano-l-pentynel-^^^ 

dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-isopropyI-4-[2-{l-benzyloxyphenylalanyl-4-ben2yIoxy)succinyl)]-7-[5-cyano-l- 
pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
5 l-methyI-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[2-(3-cyanophenyl)-l-ethynel-3,^^ 
dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-€thyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-Nbutoxy.4-benzyioxy)succinyI)]-7-[2-(3-cyanophenyl)-l-€thyne]-3,4- 

10 dihydFO-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-melhyI-4-(2-(l-ben2yloxyglycinyI-4-benzyloxy)succinyl)]-7-I2-(3-cyanophenyI)-l- 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-ben2yloxyvalinyI-4-benzyIoxy)succinyI)]-7-[2-(3-cyanophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±).l-methyM-(2-(l-benzyIoxyphenylalanyl-4-benzyloxy)succinyI)]-7-[2-(3<yanophenyl)^ 
l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

l-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

l-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethyne]-3,4- 
20 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-{l-Nbutoxy-4-ben2yloxy)succinyl)]-7-[2-(3-cyanophenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyI-4-[2-(l-ben2yloxyglycinyI-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyl)-l- 
ethyne]-3,4-dihydro-'lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-phenyl-4-[2-(l-benzyloxyvaiinyl-4-benzyloxy)succinyl)]-7-[2-{3-cyanophenyl)-l- 
ethy ne]-3,4-d i hy d ro-1 H-1 ,4-benzodiazepine-2,5-d ione, 

(±)-l-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyIoxy)succinyl)]-7-[2-(3-cyanophenyl)- 
1-ethy ne]-3,4-d ihyd ro-1 H-1 ,4-benzod iazepi ne-2^-dione, 

l-benzyl-4-(3-ethoxy-l-melhyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethynel-3,4- 
30 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-pheny!-3H)xo-l-propyl)-7-[2-(3-cyanophenyI)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7-[2-{3-cyanophenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±)-l-benzyl-4-[2-(l-benzy!oxyglycinyl-4-benzyloxy)succinyI)]-7-[2-(3-cyanophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-ben2yl-4-[2-(l-ben2yIoxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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l-ethyne]-3,4-dihydro-lH-1.4-benzodiazepine-2^-dione, 
l-isopropyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7^^^^^^^ 
dihydro-lH-l,4-benzodiazepine-2.5-dione, 
5 l.isopropyl-4-(3-ethoxy-l-phenyI-3-oxo.l-propyI)-7-l^^^^^ 
dihydro-lH-l,4-benzodiazepine-2^ione. 
(±K-isopropyl-4-I2Kl-t-b«toxy^benzyioxy)s«ccinylM^^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2^-dione, ^ , 

(±H-isopropyl-4K2KlWoxygIycinyl-4Woxy)sucdny^^^^ 
10 ethynel-3>4-dihydro-lH-l,4-benzodiazepine-2,5-dione, ' tm 

(±)-l-isopropyM42-(l-ber«yIoxyvaUnyl-4-benzyIoxy)su^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzyloxy)succinyl)l-7-[2-(3- 

cyanophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 i-methyI-4-(3-ethoxy-l.methyl-3-oxu-l-propyl)-7H2-(4K,»rop^^^ 
dihydro-lH-l,4-benzodiazepine-2>dione, 
l-methyl-4-(3^thoxy.l-phenyJ-3K,xo-l-propyl)-7-I2-(^^^ 
dihydro-lH-l,4-benzodiazepine-2^dione, 
(±H-methyl-442-a-t-butoxy-4-benzyIoxy)sucdnyl)]-742-(^^^^^^ 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyglydnyI-4-benzyloxy)suc^^^^^^^ 

elhyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 

(±H-methyl-4.[2-(l-benzyloxyvannyl-4-benzyloxy)sucdnylM^^^^^^ 

ethynel-3^-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±H-methyl-4-t2-(l-benzyIoxyphenylaIanyM-benzyIoxy)^^^^^ 

l^thyne]-3.4-dihydro-lH-l,4-benzodiazepme.2>dione, 

l-ph«iyI-4-(3-ethoxy-l-methyl-3H>xo-l-propyI)-742-(4-m^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2.5-dione, 

l-phenyl-4-(3-ethoxy-l-pheayI-3-oxo-l-propyl)-7-[2-{4-nitrophenylH-e*^^^ 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±H-phenyl-4-l2-(l-^butoxy-4-benzyloxy)sucdnyl)]-7-[2-(4-n^^^^ 

dihydto-lH-l,4-benzodiazepine-2^-dione, 
(±)iphenyI-4-[2-(l-benzyIoxyglydnyl-4-benzyloxy)succinyl)]^^^^^^ 

ethyne]-3,4-dihvdro-lH-1.4-ben2odiazepme-2,5-dione, 
35 (±H-phenyl-4W-benzyloxyvaIinyl-4.benzyIoxy)sucdnyl)J-7-[2-(4-nitrophenyl)-l^ 

ethyne]-3.4-dihydro-lH-1.4-benzodiazepine-2>dione, 

(±H-phenyl-4-[2-(l-benzylaxyphenylaIanyl-4-benzyloxy)sucdn^^ 

l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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l-ben2yl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-(2-(4-nitrophenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l-benzyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7.[2-(4-nitrophenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
5 (±)-l-ben2yl-4-[2-(l-f-butoxy-4-ben2yloxy)succinyl)]-7-I2-(4-nitrophenyl)-l-ethyne]^^^^ 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-ben2yl-4-(2Hl-benzyloxyglycinyI-4-benzyloxy)succinyl)]-7-[2-(4-nitrophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

{±)-l-ben2yl-4-[2-(l-ben2yloxyvalinyI-4-ben2yloxy)succinyl)l-7-[2-(4-nitrophenylH- 
10 ethyne]-3,4-dihydro-lH-l;4-ben2odia2epine-2,5-dione, 

(±)-l-ben2yM-[2-(l-benzyloxyphenylalanyl-4-ben2yloxy)succinyl)l-7.[2-(4-nitrophenyl)-l- 
etfiyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

l-isopropyM-(3-ethoxy-l-methyl-3Kixo-l-propyI)-7-[2-(4-nitrophenyl)-l-ethyne] 

dihydro-lH-l,4-benzodia2epine-2,5-dione, 
15 l-isopropyl-4-(3-ethoxy-l-phenyl-3-oxo-l''propyl)-7-[2-(4-nitrophenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[2-(4-nitrophenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-I2-(l-benzyloxygiyciny!-4-benzyloxy)succinyl)]-7-[2-(4-nitrophenyl)-l- 
20 elhyne]-3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyM-[2-(l-benzyloxyvalinyJ-4-benzyIoxy)succiny])]-7-[2-(4-nitrophenyI)-l- 
elhyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-benzyioxyphenylalanyl-4-benzyloxy)succinyl)]-7-I2-(4- 
nitrophenyl)-l-ethyne]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione, 
25 l-methyl-4-(3-ethoxy-l-methyi-3H>xO'l-propyI)-7-[N-[2-(N-Boc)-aminoethane]-3-keto^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-i>x<)-l-propyl)-7-[N-[2-(N-Boc)-aminoethane]-3-keto^ 

propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^dione/ 

(±)-l-methyl-4-(2-(l-^butoxy-4-benzyloxy)succinyl)]-7-IN-[2-(N-Boc)-aminoetha^ 

30 keto-l-propyn-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(+)-l-methyl-4-(2-{l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminc)ethane]-3-keto-l-pmpyn-3-amineJ-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-l-methyl-4-[2-(l-benzyioxyvalinyl-4-ben2yloxy)succinyl)]-7-(N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3-amine)-3,4-dihydrO"lH-l,4-benzodiazepine-2,5-dione 

35 (±).l-methyI-4-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)]-7-[N-[2-(^^ 

aminoelhane]-3-keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dion^ 

l-phenyi-4-(3-ethoxy-l-methyI-3s)xo-l-propyl)-7-[N-I2-(N-Boc)-aminoethan^ 

propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 



129 



PCr/US92/08788 

'^'''TphIyl-4-(3-ethoxy-l-phenyl-3-oxo-l-^^^ 

propyn-3-amine]-3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, . ^ . , 

(.H-phenyl-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7W^^^ 
keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2^ione, 

5 (+)-l.phenyl-442-(l-benzyloxyglycinyl-4-benzyloxy)suc^^^^^ 

a'^oethane]-3-keto-l-propyn-3-anuneH^-^^^ 
(.H-phenyl-4-[2-(l-benzyloxyvaUnyl-4-benzyloxy)su^^^^^^ 

^„oethanel-3-keto-l-propyn-3.mineH^^^^^^ 
(±,-l.phenyl-4-[2Kl-benzyloxyphenylalanyl-4Woxy)sucd^^^^^ 

10 anUnoethaneH-keto-l-propyn-3We]-34-dih^^ 

l.benzyl-4.(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[N^^^^^^ 
propyn-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

lbenzyl-4-(3-ethoxy-l-phenyl-3K,xo-lWK-tN-^^^^^^^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepme-2^ione, 

15 (±)-l-benzyl-4<2-a-t-butoxy-4-benzyloxy)sucdnyl>l-7-[^^^^ 
l-propyn^-aininel-3,4-dihydro-lH-14-benzodiazepine-2,5-dione, 
(±H-benzyl-4-[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 

a'n.inoethane]^-keto-l-propyn-3-aminel-3,4-dihydro-lH-l,^^^^^^^ 
(±H-benzyl-4-[2-(l-benzyloxyvannyl-4-benzyIoxy)succinyl)]-7-[N-[2-(N-Boc)- 

20 an,inoethane]-3-keto-l-propyn-3-an,ine]-3,4.dihyd™^^^^^ 

(±).l-ben2yM-[2-(l-benzyloxyphenylalanyM-benzyloxy)sucdnyI)]-7.tN-[2-(N-Boc)- 

aminoethane]-3-keto-l-propyn-3.mine]-3,4-dihydro-lH-l^be^^^ 
l-isopropyl-4-(3-efhoxy-l-methyl-3-oxo-l-propyl)-7-[N.[2-^^^^^ 
l-propyn-3-amlnel-3^-dlhydro-lH-l^benzodiazepSne-2^-dione, 
25 l-isopropyI-4-{3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-tN-[2-(N-^^^^^ 
l-propyn-3-aininel-3,4-dihydro-lH-l,4-benzt)diazepine-2^-dione, 
(±)-l-isopropyl-4-[2.(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[N-[^^^ 
keto-l-propyn-3-amine]-3,4Hlihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyM-[2-{l-benzyIoxyglycinyM-benz)'I..xy)succinyI)]-7-[N-[2KN-Boc)- 

30 aminoethane]-3-keto-l-propyn-3-amine]-3.4-dihydro-lH4,4-benzcKii^^^^^ 

(±)-l-isopropyl-4-[2-(^ben2yloxy^'alinyl-4-benzyloxy)sucdnyl)]-7-[N-l2-(N-Boc)- 

ammoethanel-3-keto-l-propyn-3-amine]-3>dihydro-lH-l,4-ben^^^ 
(+H-isopropyl-4.[2^1-benzyloxypheny!aIanyl-4-benzyloxy)succinyl)]-7-[N-[2-{N-Boc)- 

amlnoethane]^ketCHl-propyn-3-amiae]-3,4-dihydro-lH-1.4-benzodiazepin^^^ 

35 i-methyl-4-(3-elhc.xy-l-methyl-3-oxo-l-propyI)-7-t3-keto-l-^ 

piperizlne]]-3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

I-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-l3-keto-l-propyn-3.[4-(N-Boc)-l. 
piperizinell-3,4-dihydro-lH-l,4-benzodiazepine-2^-dfone, 
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(±)-l-methyl-4-[2-(l-^butoxy-4-ben2yloxy)succinyl)]-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 

piperi2ine]]-3,4-dihydro-lH-l,4-ben20clia2epine-2^-dione, 

(±)-l-methyM-[2-(l-ben2yloxyg!ycinyI-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3-[4-(N 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
5 (±)-l.methyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)sucdnyl)]-7-[3-keto-l-propyn-3-[4-^^ 
Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyphenylalanyl-4-ben2yIoxy)succinyl)]-7-[3-keto-l-propyn-3- 

[4-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

l-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 

10 piperizine]]-3,4-dihydro-lH-l ,4-ben2odiazepine-2^-dione, 

l-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
piperi2ine]l-3,4-d5hydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-phenyM-I2-(l-Nbutoxy-4-benzyloxy)succinyI)]-7-[3-kekoO-propyn-3-[4-(N-BocH 
piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
15 (±)-l-phenyl-4-[2-(l-benzyloxyglyclinyI-4-benzyloxy)succinyI)]-7-I3-keto-l-propyn-3-[4^ 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyM-[2-(l-benzyIoxyvalinyl-4-benzyIoxy)succinyI)]-7-(3-keto-l-propyn-3-[4-(N- 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 

(±).l-phenyl-4-[2-(l-ben2yloxyphenylalanyM-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3- 
20 [4-(N-Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l-benzyM-(3-ethoxy-l-methyl-3-t)xo-l-propyI)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 

piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyI-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[3-keto-l-propyn-3-l4-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-benzyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyI)]-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
piperi2ine]]-3,4-dihydn>-lH-l,4-benzodia2epine-2^-dione, 

(±)-l-ben2yl-4-[2-(l-ben2yk)xygiycinyl'4-ben2yIoxy)succinyl)]-7-[3-keto^l-propyn-3-I4-^^ 
Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-ben2yI-4-[2-(l-benzyloxyvalinyl-4-ben2yloxy)succinyl)]-7-[3-keto-l-propyn-3-[4-(N- 

30 Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn-3- 
{4-(N-Boc)-l-piperi2ine]]-3.4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l-isopropyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[3-keto-l-propyn-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydn>-lH-l,4-benzodiazepine-2,5-dione, 

35 l-isopropyl-4-(3H?thoxy-l-phenyl-3-oxt>-l-propyI)-7-[3-keto-l-propyn-3-[4-(N-Boc^ 
piperizine]]-3,4-dihydro-lH-l,4-ben2i)dia2epine-2^-dione, 

(±)-l-isopropyl-4-[2-(l-Nbutoxy-4-ben2yloxy)succinyl)]-7-[3-keto-l-propyn-3-[4-^^^ 
piperizine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 
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(N-BocH-piperizine]]-3,4.dihydro-lH-l,4-benzodiazepine-2,5^ione, 

(±)-l-isopn,pyl-442-{l-benzy.oxyva.fny.4-benzyloxy)^^ 
(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine.2^-d.one, 

5 (.K-isopropyl-4-[2-(l-benzyloxypheny.alanyl-4.be^^^^ 

H4-(N-BocH-piperizine]]-3,4Kimydro-lH-W-benzodiazep^^ 

l.methyl^3^thoxy.l-methyW-oxo-l-propyim2-P^^^ 
eaiyne]-3^ihydro-lH-l^benzodiazepine-2^dione, 

l.n«thyl-4K3^thoxy.l.phenyW-oxo-l-propyl)-7-[242-(^^^^^^ 
10 ethyne]-3^ihydro-lH-M-benzodiazepine-2^-dione, 

(±H-methyl-4-[2-(l-^butoxy-4-benzyloxy)s«cdnyl)K^^^^^^^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyglycinyM-benzyloxy)succinyl)l-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro^lH-l,4.benzodiazep.^^^^^ 
15 (±)-l.methyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[2-[2-{N- 

13oc)aminoethanethion.l-ethynel-3,4Ki*ydro-lH-1.4-benzod^ 
(±H-mefhyl-4.[2^-benzyIoxyphenylaranyl.4-benzyloxy)succmyl)]-7-[242^ 
Boc)amlnoethanethW-ethyne]-3,4.dihydn>lH-l,4-benzodiazep 
l.phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-[2-(N-Boc)aminoethane^ 

20 ethyne]-3.4-dihydro-lH-l,4-benzodiazepine-2>dione, 

l.phenyl-4-(3-ethoxy.l-phenyl-3.>xo-l-propyl)-74242-(N-^^^^^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-^phenyI-442-(l-^-butoxy-4^en^yloxy)succlnyl)K^^^^ 
elhyne]-3,4Hlihydro-lH-1.4-benzodiazepine-2,5-dione, 

25 (±)-l-phenyl-4-[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-[2-t2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4^ihydrc,-lH-l,4-benzodiazep.^^^^^^ 
(±)-l-phenyI-4-[2-(l-benzylt>xyvalinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethlol]-l-ethyne].3,4-dihydro-lH-14-benzodiazepineWion^^ 
{±)-l-phenyI-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)succinyl)l-7.[2-[2-(N- 

30 Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-M-benzodiazepin^^^^^ 

l-benzyMK3-ethoxy-l-methyl-3-oxo-l-propylW42-[2-{N-Boc)^^^^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l.benzyI-4-(3^lhoxy-l-phenyl-3K.xo.l-propylH42-[2-(N-Boc)amino^^^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±H-ben^W-[2Kl-^butoxy-4-benzylox>0succinyl)]-742-^^^^^^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-4-[2-(l-benzyloxygIycinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)ammoethanethiol]-l-ethyne]-3,4-d.hydro-lH-l,4-benzcKliazepine-2^^^ 
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(±)-l-benzyl-4-[2-(l-benzyIoxyvalinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethioI)-l-ethyne]-3,4Hlihydro-lH-l,4-benzodiazepme-2,5-dion^^ 
(±)-l-benzyI-4-[2-(l-ben2yloxyphenyIalanyI-4-ben2yloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethioI]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-di^^^ 
5 l.isopropyl-4-(3-ethoxy-l-melhyl-3-oxo-l-propyl)-7-[2-[2-(N-Boc)aminoethanet^^^ 
ethyniB]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l.isopropyM-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-[2-(N-Boc)aminoethanethioll-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyI)]-7-[2-[2-(N-Boc)aminoethanet^^^^ 

10 l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l-isopropyl-4-t2-(l-benzyloxygIycinyl-4-benzyloxy)succinyI)]-7-[2-I2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH.l,4-benzodia2epine-2,5-dione, 
(±)-l-isopropyN4-[2-(l-ben2yloxyvalinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

15 (±)-l-isopropyI-4-[2-(l-benzyIoxyphenylaianyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
l-methyl-4-(3-ethoxy-l.methyl-3-oxo-l-propyl)-7-[2-(4<yanothiophenol)-l-ethyne]-3A 
dihydro-lH-l,4-benzodiazepine-2,5-d5one, 

l-methyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-(4-cyanothiophenoI)-l-ethynel-3,4- 

20 dihydro-lH-l,4-ben2odiazepine-2^dione, 

(±)-l-methyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[2-(4-cyanothiophenol)-l-ethyne]- 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-methyl-4-[2-(l-ben2ykixygIycinyI-4-benzyIoxy)succinyl)]-7-[2-(4<yanothiophenol)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-methyl-4-[2-(l-ben2yloxy\'alinyl-4-benzyIoxy)succinyI)]-7-[2-(4<yanothioph^ 
€thynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyI-4-[2-(l-benzyloxyphenylalanyl-4-ben2yloxy)succinyl)]-7-[2-(4- 
cyanolhiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
l-phenyl-4-(3H»thoxy-l-methyl-3Hixo-l-propyl)-7-[2-{4<yanothiophenoI)-l-ethyne]-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-phenyM-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-I2-(4-cyanothiophenol)-l-ethyne]-3,4^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-f-butoxy-4-ben2yIoxy)succinyI)]-7-[2-(4-cyanothiophenol)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-l.phenyl-4-[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(4-cyanothiophenoI)-l- 
€thyne]-3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-dione, 

(±)-l-phenyI-4-[2-(l-benzyIoxyvalinyl-4-benzyIoxy)succinyl)]-7-[2-(4<yanothiophenol)-l^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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cyanothiophenol)-l-ethynel-3,4-dihydro-lH-l>ben^^ 
Zben^I-4H3.thoxy-l-rnethy.-3.xo-l-^^^^^^^^ 

dihydro-lH-l,4-ben2odiazepine-2^one, ^ni^thvnel- 

(.)Iw-4-[2KW*-'oxy-4-be„zyloxy)s«c^^^^^^^^^ 

3^^ydro-lH-l,4-benzodlazepine-2^ione, 

^H-blzyM-l^Kl-benzyloxyglydnyl^^^^^^^^ 
IQ ethvnel-3,4<lihydro-lH-M-benzodiazepine-2^ione, 

^rl;yl-44UbenzyIoxyvaHny^^^^^^ 
ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2>dfone, 
m-l-benzyl-4-[2-(l-benzyloxyphenylaIanyl-4-benzyloxy)sucdn^^^^^^ 
^anothiophenol)-l-ethynel-3,4^ihydro-lH-l,4-benzodI^^^ 
15 Lpropyl-4-(3-ethoxy-l-methyl-3K,xo. W^^^^ 

dihvdro-lH-l,4-b«>a>dlazeplne-2^ione, , .u la/i 

dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)Lopropyl-4-t2-(l-^butoxy-4-benzyloxy)succinyl)]-^^^^^^^ 
20 ethvnel-3,4-dihydro-lH-l,4-benzodia2epine-2>dione, 

Srlpropyllp-a^^^^^^ 
l^thvne>3,4-dihydro-lH-M-benzodiazepine-2>dione, 

IrHropropyJp-a-benz^^^^^^^ 
l^thynel-M-dihydro-lH-l,4^)enzodiazepine-2^-dione, 

25 (+H-feopropyl-4-l2-(l.benzyloxyphenylalanyl-4-benzyloxy)su^^^^ 

cyanothiophenolH-ethyne]-34-dihydro4H-l>benzodiazepine-2^-d.one, 

l-n.ethy.-4-(3-ethoxy-l-methyl-3H,xo-l-propy.)-7-[^^^^^^^^ 
„.ethylpyrimidine-4-yl]-4.«a-l-butyne]-3,4-dihydro-lH-l,4-benzod.azep^^^^ 

l-n,ethyl^-(3-ethoxy-l-phenyl-3-oxo-l-prapyl)-7-t4-[2KN-^^^^^^ 

30 ^>ethylpyrimidine^ylH-oxa-l-butyne^3,^^^^^^ 

(.H-methyl-4-[2-(l-^butoxy-4 Woxy)sucdnyl)]^^^^^^ 
;etKylpyrin«dine4.yl]^c»ca-l.butynel-3,4^ 

(.Hl«ryl-4^2Kl-benzy.oxyglyciny.-4-^^^^^^ 
:ethy.pyrimidine^-yll-4-oxa-l-b«tynel-3,4-dihydro-lH.14-be^^^^ 

35 (±H-^WaW«yvaiiny.-4-benzy.oxy^ 

„ethylpyrimrdine.4-yl]-4-oxa-l-butyne>3,4-dihydro-m^^^^^^ 

(WyM-[2-(l-ben^^^^^ 
6TLethylpyrimidine-4-y,]-4-oxa-l-butyneR^^^^^ 
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l-phenyI-4-(3-ethoxy-l-melhyI-3-oxo-l-propyl)-7-(4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-bulyne]0,4-dihydro-lH-l,4-ben2odiazepine-2^^ 
l-phenyl-4-(3-ethoxy.l-phenyl-3-oxo-l-propyl)-7-I4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
5 (±).l-phenyM-[2-(l-f-butoxy-4-benzyIoxy)succinyl)]-7-(4-[2-(N-Boc)amino-6- 

methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dio^ 
(±)-l-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyIoxy)succinyl)]-7-[4-[2-(N-Boc)amino-^ 
methylpyrimidine-4-yl]-4H)xa-l-butyne]-3,4-dihydro--lH-l,4-benzodiazepine-2^-dione, 
(±)-l-phenyM-[2-(l-benzyloxyvalinyl-4-ben2yloxy)succinyl)]-7-I4-[2-(N-Boc)amino-6- 

10 methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-23Hiw^ 

(±)-l-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-ben2yloxy)succinyI)]-7-[4-[2-(N-Boc)ainino- 
6-methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4<lihydro-lH-l,4-benzodiazepine-2^-dio 
l-benzyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[4-I2-(N-Boc)amino-6- 
methyIpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

15 l-benzyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 

methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione 
(±)-l-ben2yl-4-[2-(l-^butoxy-4.benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yI]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-^^^ 
(±)-l-benzyM-[2-(l-benzyloxyglycinyl-4-ben2yloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 

20 niethylpyrimidine-4-yI]-4H>xa-l-butyne]-3,4-dihydro-lH-l;4-benzodia2epine-2^^ 

(±)-l-benzyl-4-[2-(l.benzyloxyvalmyM-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5Klione^ 
(±)-l-benzyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino- 
6-methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4<lihydro-lH-l,4-benzodiazepine-2^-dione, 

25 l-isopropyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 

methylpyrimidine-4-yI]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dioM^ 
l-isopropy!-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)ain5no-6- 
methyIpy^imidine-4-yl]-4-oxa-^butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyM-[2-(l-*-butoxy-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 

30 methylpyrimidine-4-yl]-4H)xa-l-butyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dion^ 
(±)-l-isopropyl-4-[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-[4-[2-<N-Boc)arnino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-4-[2-{l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methyIpyrimidine-4-yl]-4-oxa-l-bulyne]-3,4-dihydr()-lH-l,4-benzodia2epine-2^Ki^^^ 

35 (±)-l-isopropyl-4-[2-(l-benzyloxyphenylaIanyl-4-benzyloxy)succinyl)]-7-I4-[2-(N- 

Boc)amino-6-methylpyrimidine-4-yI]-4H>xa-l-butyne]-3,4-dihydro-lH-l,4-benzod^^^^ 
2^-dione, 

l-methyl-4-(3-ethoxyO-melhyl-3-()xo-l-propyI)-745-[2-(N-Boc)aminopyridine-3-yII 
oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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oxa-l-pentyne]-3,4^ihydro-lH-l,4-ben2odia2epin^2^-d.one, ...^^^n. 

5-oxa-l-pentyne]-3,4-dihydro-lH-l>ber«odlazepine.2^-dio«^ 
5 (±H-methyl-4-l2Hl-benzyloxyglydnyH-benzyloxy)succmyl)].7^^^^^^ 

LcJa^inopyn-dlne^ylhS-xa-l-pen^eH^^^^^ 
(±H-methyl^l2Kl-benzyIoxyvalmyl-4-benzyloxy)sucdnyl)]-^^^^^^^^ 

Boc)anUnopyHdi.e-3-yl>5.oxa-l-pen.yneH^^^^^^^ 
(±).l.me%I^2-a-benzyIoxyphenylalanyW-benzyloxy)suc^^^^^^ 

10 Boc)an>lnopyHdine-3-y.>5-oxa„^^^^^^^^ 
l-phenyl-4-(3^thoxy-l-methyl-3-oxo-l-pr^^^^^^^^ 

oxa-l.pentyne]-3.4-dihydro-lH-l,4-benzodiazepine-2^lone, 3 ,„ 5^,3 

l-pheny.-4-(3^thoxy-l-pheny.-3-oxo-l-propyO-7-[542.(^^^^^^ 

l-pentyne]-3,4Klihydro-lH-l,4-benzodiazepine-2^-dtone, 

15 (iK-prenyM-[2Kl-^butoxy^benzy.oxy)su^ 

oxa-l-pentynel-3,4^ihydro-lH-l,4-benzodlazepine-2>dione, 
(±).l-phenyI-4.p^l-benzyloxyglydnyl-4-benzyloxy)sucdnyl)l-^ 

Un-nopyridine^-yll-5-oxa.l-pen^^^ 

(+H-phenyl-4-I2-(l-benzyIoxyvaIinyl-4-benzyloxy)sucdnyl)]-7-[5-I2-(N- 

20 B;c)aLnopyHdlne-3-yl]-5.xa-l-pentyn^^^^^^^ 

(±H-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-ben2yloxy)sucdnyl)1.7-[5-[2-CN- 

B;c,an.i„opyHdlne-3-yll-5-oxa.l-pen^^^^^^ 
l.benzyl-4^ethoxy-l.methyW-oxo-l-propyl).7KM^^^^^ 

l-penlynel^,4-dihydro-lH-M-benzodiazepine-2.Mione, , , 

25 l-benzyl-4^oxy-l-phenyl-3^xo-l-propyl)-7-[5^^^^^^^ 
l-pentyne]-34-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±H-benzyl-4-[2-(l-Nbutoxy-4-benzyIoxy)succinyI)]-74542-^^^^^^ 
oxa.l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-benzyl-4-[2-(l-benzyloxyglycinyl-4-benzyIoxy)succinyl)]-7-t5-[2-{N- 

30 Boc)aminopyridine-3-yll-5-oxa-l-pentyne^3,4^ 

(±)-l-benzyl-4-[2-(l-benzyloxyvalinyl-4-benzyIoxy)sucdnyl)l-7-[5-[2-(N- 

B;.c)aminopyridine^ylh5-oxa.l-pentynel-3,4^C^^^^ 

(±H-ben2yl-4^2-(l-benzyloxyphenylalanyI-4.benzyloxy)succinyl)]-7-[5-[2-(N- 

Boc)an.inopyndine^.yl]-5-oxa-l-pen.yne].3,4^ihy^^^ 
35 l.isopropyl-4^3^thoxy-l-methyl.3.«o-l-propyl)-7-[5-P^^^^^ 
oxa-l-pentyneH,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

lHSopropy.-4-(3-ethoxy-l-phenyl-3.>xo-l-propyl)-7-^^^^^^^^ 
oxa-l-pentyneH.4-dihydro-lH-l,4-benzodiazepine-2^-diane, 
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(±)-l-isopropyM-[2-(l-f-butoxy-4-ben2yloxy)succinyl)]-7-[5-I2-(N:Bo<^aminopyri^ 
yl]-5-oxa-l-pentyne]-3,4-ciihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-isopropyM-[2-{l-benzyIoxyglycinyI-4-benzyloxy)succinyl)]-7-[5-J2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4<iihydro-lH4,4-ben2odiazepine-2^-diore 
5 .(±)-l-isopropyI-4-[2-(l-benzyloxyvaIinyl-4-ben2yloxy)succinyl)]-7-[5-(2-(N- 

Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-l-isopropyM-[2-(l-benzyloxyphenyIalanyl-4-benzyIoxy)succinyl)l-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyne]-3,4<lihydro-lH-l,4-benzodiazepine-2^-dion^ 
(±)-l-methyl-3-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-^ 

10 pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^ione, 

(±)-l-methyl-3-phenyl-4-(3-€thoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-23-dione, 

(±H-ntethyl-3-phenyl-4-[2-(lW-butoxy-4-benzyloxy)succinyI)]-7-[5-{N-Boc)-amino-l- 

pentyne]-34-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±)-l-methyl-3-phenyI-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)- 

amino-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-ben2yloxyvaiinyl-4-ben2yloxy)succinyl)l-7-[5-(N-Boc)- 

ainino-l-pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-melhyl-3-phenyl-4-[2-(l-ben2yloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-(N- 
20 Boc)-amino-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l,3-diphenyM-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[5-(N-Boc)-ainino-l-pentyne]- 

3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l-pentyneJ- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 {±)-l>diphenyl-4-[2-{l-^butoxy-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l-pentyne]- 
3,4-dihydro-lH-],4-benzodiazepine-2,5-dione, 

(±)-l>diphenyl-4-[2-(l-benzyloxyglycinyI-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino^^ 
pentyne]-3,4-dihyd ro-1 H-1 ,4-benzodiazepine-2,5-di()ne, 

(±)-l>diphenyl-442-(l-benzyloxyvalinyl-4-ben2yloxy)succinyl)]-7-[5-(N-Boc^^^ 
30 pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l,3-diphenyl-4-[2-(l-ben2yIoxyphenylalanyl-4-benzyloxy)succinyl)l-7-[5-(N-Boc)- 

amino-l-pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l- 

pentyne]-3,4-dihydr(vlH-l,4-benzodiazepine-2,5-dione, 
35 (±)-l-benzyI-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-(N-Boc)-amino-l- 

pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-^butoxy-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l- 
pentyne]-3,4-dihydr(>-l H-1 ,4-ben2odiazepine-2,5-dione. 
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amino-l-pentyne]-3,4.dihydro-lH-1.4-benzodiazepine-2^-dione, 

{±H-benzyl-3-phenylWl-benzyloxy>'aIinyl-4-benzyloxy)succinyl)] 

amino-l-pentyne]^4-dihydro-lH-l,4-benzodiazepine.2^dion^ 

5 (±)-l-benzyl-3-phenyl-4-[2Kl-benzyloxyphenylal^^^^^^ 

anuno-l-pentynel-34-dihydro-lH-l,44)enzodiazepine-2^-dione, 

(±H-isopropyl-3-phenyM-(3-ethoxy-l-methyl-3^^^^^ 
pentynel-3,4-dlhydro-lH-1.4-bena)diazepine-2^-dione, 
(±)-l-isopropyI-3-phenyl-4-(3^thoxy-l-phenyI-3K,xo-lW^^^^ 

10 pentyne]-3,4-dihydro-lH-l,4-benzodlazepine-2^-dione, 

(±)-l-isopropyl-3-phenyl-442Kl-Nbutoxy-4-benzylo^^^^^^ 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyI-3-phenyl-442-(I-benzyIoxyglydnyI-4.ben^^^^^^ 
amino-l-pentynel-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, _ „ ^ ^ 

15 (±)-lMSopropyl-3-phenyl-4-t2Kl-benzyloxyvalinyl-4-benzyloxy)^^^^^^ 

ainino.l-pentyneI-3,4-dihydro.lH-l,4-benzodiazepine-2^-dione, , 
(±)-l-fsopropy.^phenyl-4-l2-aWyIoxyphenylalanyI-4-benzyl^^^^^ 
Boc)-amino.l-pen>yne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyI-3-phenyl-4.(3-ethoxy-l-me*yl-3H,xo-l-propyl)^^^^^^ 

20 dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl^^^^ 

dihydrO'lH-1.4-benzodiazepine-2,5-dione, 

.±H-methyl-3-phenyl-4-[2-(l-^butoxy^benzyIoxy)succi^yl)K^^^^^ 

dihydro-IH-l,4-benzodiazepine-2^ione, 
1. (±)-l.methyl-3-phenyl-4-[2-a-benzylaxyglycinyl-4-benzyloxy)succinyl)]-7-[5-c^^^^^ 

pentynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±H-methyl-3-phenyl-4-{2-(l-benzyIoxy^'alinyl-4-benzyIoxy)succinyl)]-7-[5-cyax,o-l- 

pentyne]-3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyM-benzyto^^^^^ 

30 l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 

(±H,3Kiiphenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5^yano-l-pentyne] 

dlhydro-lH-l,4-benzodiazepine-2^ione, 

{±)-l^Hl{phenyl-4-(3-ethoxy-l-phenyl-3-oxo.l-propyl)-7-[5<yano-l-pentyne]-3^^^ 

dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-U-diphenyl-4-I2Kl-^butoxy-4-benzyloxy)succinyl)l-7-[5-cyano-l-pentyn^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l,3-diphenyl-4-[2-(l-benzyIaxyglydnyl-4-benzyIoxy)^^^^^ 

3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione, 
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(±)-l^-diphenyI-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyI)l-7-[5<yano-l-pentj^ 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5-clione, 

(±)-13-diphenyl-4-I2-(l-ben2yloxyphenylalanyM-benzyloxy)sucdnyl)]-7-[5-cyano-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 (±).l-benzyl-3-phenyI-4-(3-ethoxy-lTmethyI-3-oxo-l-propyl)-7-(5-cyano-l-pentyne]-^^^ 
dihydro-lH-l,4-benzodiazepme-2;5-dione, 

(±)-l-benzyI-3-phenyl-4-(3-€thoxy-l-phenyl-3-oxo-l-propyl)-7-[5-cyano-l-pentyne]-34- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-3-phenyM-[2-(l-f-butoxy-4-benzyloxy)succinyI)]-7-[5-cyano-l-penty^ 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione/ 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxygIycinyl-4-benzyloxy)succinyI)]-7-t5-q^ano-l- 

pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyl)]-7-[5-cyano-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazep!ne-2^-dione, 
15 (±)-l-benzyl-3-phenyl-4-(2-(l-benzyloxyphenyIalanyI-4-benzyloxy)succinyl)]-7-[5-cyano-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-I5-cyano-l-pentyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-I5-cyano-l-pentyne]-3,4 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)4-isopropyl-3-phenyl-4-(2-(l-Nbutoxy-4-benzyloxy)succinyI)]-7-[5-cyano-l-pentyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyglycinyM-benzyloxy)succinyI)]-7-[5-cyano-l- 
pentyne]-3,4-dihydro-lH-l,4-benz(>diazepine-2,5-dione, 
25 (±)-l-isopropyI-3-phenyI-4-[2-(l-benzyloxyvalinyl-4-benzyIoxy)succinyl)]-7-[5-cyano-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxypheny!aIanyl-4-benzyloxy)succinyl)]-7-[5- 
cyano-l-pentyne]-3,4-dihydro-lH-l,4-benzt)diazepine-2^-dione, 
(±).l-methyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(3-cyanophOT^^ 
30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyI-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-t2-(3-cyanophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyI-3-phenyl-4-[2-(l-Nbutoxy-4-benzyIoxy)succinyl)]-7-[2-(3-cyanophenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±)-l-methyl-3-phenyI-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(3- 
q^anopheny I )-l -e thy nel-3,4-d ihy d ro-1 H-1 ,4-benzod iazepi ne-2^-dione. 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(3- 
cyanopheny I )-l -ethy ne)-3,4-d ihy d ro-1 H-1 ,4-benzod iazepi ne-2^-d ione. 
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(±H-methyl-3-phenyl-4-[2-(l-benzyIoxyphenylalanyM^^^ 
cyanophenyI)-l-ethyne]-3,4Klihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H,3-diphenyl-4-(3-ethoxy-l-methy»-3K,xo-l-^^^^^^ 
3,4-dihydro-lH-l,4-benzodia2epine-2>dione, 
5 (±H,3sliphenyI-4-(3-ethoxy-l-phenyWK,xo-l-prop^^^^^^ 

3^ihydro-lH-l,4-betuK)diazepine-2^ione, 
{±)-l>diphenyl-H2Kl-^butoxy-4.benzyIoxy)sucdnyl)^7-^^^^ 

3,4-dihydro-lH-ly4-benzodiazepine-2^-dione, 
(±).l>diphenyl-4-[2-(l-benzyloxyglycinyl-4-benzyl^^^^^^ 
10 ethyne]-3,4-dihydro-lH-l,4-benzodiazepme-2>dione, 

(±)-l>diphenyl-4-[2-(l.benzyloxyvalinyl-4.benzyloxy)suc^^^^^^ 
ethyne]-3.4-dihydro-lH-l,4-benzodia2epine-2>dione, 

(±)-l>d5phenyl-4-[2-(l-benzyloxyphenylalanyI-4.benzyIoxy)8UCcinyl)l-7.[2.(3- 

cyanophenyI)-l-ethynel-3,4-dihydro-lH-1.4-benzodiazepine-2^one, 

15 (±).l.benzyl-3.pheayl-4K3^thoxy-l-methyl^K.xo-l-propyl)-H^^^^^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^dione, 

(±).l-benzyI-3-phenyI-4-(3-ethoxy-l-phenyl-3K,xo-l-propyim^^^ 

ethyne]-3,4-dihydro-lH-1.4-benzodiazepine-2.5-dione, 

(±)-l-benzyl-3-phenyl-442-(l-t-butoxy-4-benzyloxy)sucd^^^^^^^ 

20 ethyne]-3,4-d!hydro-lH-1.4-benzodiazepine-2^-dione, 

{±H-benzyl-3-phenyl-4-[2Kl-benzyloxyglydnyl-4-benzyloxy)succinyl)l-7-^^^^^ 

cyanophenyl)-l-ethyne]-3,4^ihydio.lH-1.4-benSK)diazepine.2^lon^^ 

{±)-l-benzyI.3-phenyl-4-[2-(l-benzyloxyvalinyl-44>enzyloxy)sucdnyin^^^^^ 

cyanophenyI)-l-efliynel^.4Klihyd«>-lH-l,4-benzodiazepine-2>dione, 

25 {±)-l-benzyl-3.phenyM42-(l-benzyIoxyphenylaIanyl-4-benzyloxy)succinyl)l-7-P^^^^ 
cyanophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dlone, 
(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7^^^^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^dione, 
(±)-l-isopropyI-3-phenyl-4-(3-ethoxy.l-pheny!-3-oxo4-propylH^^^^ 

30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 

(±)-l-isopropyI-3-phenyl-4.[2-(W-butoxy-4-benzyJoxy)s^^^^^ 
efliyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±).l-isopropyl-3-phenyl-442-(l-benzyloxygIycinyl-4-benzyIoxy)succinyl)]-7H2-^^^ 
cyanophenyI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-l-isopropyl-3-phenyl-4.[2-(^benzyIoxy^'alinyI-4-benzyloxy)succinyl)]-7-[2-(3- 
cyanophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 
(±)-l-isopropyl-3-phenyI-4-[2-(l-benzyIoxyphenyIalanyl-4-benzyloxy)succinyl)l-7-[2^^ 
cyanophenyl)-l-ethyne]-3,4-dlhydro-lH-1.4*enzodiazepine-2^-dione, 
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(±)-l-methyI-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-(4-ni 
ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-(3'elhoxy-l-phenyN3-oxo-l-propyl)-7-[2-{4-nitrophenyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 (±)-l-methyI-3-phenyI-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[2-(4-nitrophe 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyI)]-7-[2-(4- 
nltrophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyI)]-7-{2-(4. 
10 nitrophenyI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-inethyl-3-phenyl-4-I2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)]-7-[2-(4- 

nitrophenyI)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(4-nitrophenyI)-l-ethy 

3,4-dihydro-lH-l,4-benzodiazepine-2^-djone, 
15 (±)-l,3-diphenyl-4-(3-ethoxy-l-phenyl-3-ox()-l-propyl)-7-[2-(4-nitrophenyI)-l-ethyn^ 
3,4-dihyd ro-1 H-1 ,4-benzi>diazepine-2,5-dii)ne, 

(±)-l>diphenyl-4-[2-(^^buloxy-4-benzyloxy)succinyI)]-7•[2-(4-nit^ophenyl)-l-ethyne]^ 
3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l>diphenyl-4-[2-(^benzyloxyglycinyI-4-beru:yIoxy)succinyl)]-7-[2-(4-nit^ophenyl)- 
20 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l^-diphenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-742-(4-nitrophenyl)-l- 
ethy ne]-3,4-d i hyd ro-1 H-1 ,4-benzodiazep ine-2,5-d ione, 

(±)-l,3-diphenyl-4-t2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
nitrophenyl)-l-ekhyne]*3,4-dihydri)-lH-l,4-benzodiazepine-2,5-dione, 
25 (±).l-benzyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-I2-(4-nitrophenyl)-l- 
ethyne]-3,4-dihyd ro-1 H-1, 4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-3-phenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-(4-nitrophenyl)-l- 
ethyne]-3,4-d i hyd ro- 1 H-1 ,4-benzod iazepine-2,5-d ione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[2-(4-nltrophenyl)-l- 

30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
nitrophenyI)-l-ethyne]-3,4-dihydrt>-lH-l,4-benzodiazepine-2,5-d!one, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzykJxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
nitrophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

35 (±)-l.benzyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)succinyl)]-7.[2.(4- 
nitrophenyl)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-Uopropy!-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-I2-(4-nitrophenyl)-l- 
€thyne]-3,4-dihydro-lH-l,4-ber^zodiazepine-2,5-dione, 
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ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, ,„ , r2 ^4- 

5 (.H-isopropyI-3-phenyl-442-(l-benzyloxygW^^^ 

nitrophenyl)-l-ethynel-3,4-dlhydro-lH.1.4^en^^^^ ^ 

(.-)-l.isopropyl-3-phenyl-4.l2-(l-benzyloxyvaIinyl-4-benzyl^^^ 

nitrophenylH-ethynel-3,4-dihydro.lH-l,4.benzodiazepine-23-d.one^^ 

(*H-iSOpropyI-3-phenyl-4-[2-(l-benzyloxyphenyIalany^^^^^ 
10 nitrophenyl)-l-ethyne]-34-dihydro-lH-l>benzodiazepine-2>d.one^^^^^ 

(.).lLeJyl-3.phenyI-4-(3.^^^^^^^ 

an.— ^3-.eto.-propyn-3.^^^^^^^^ 

(±).l-n.ethyI-3-phenyl-4K3-ethoxy-l-pheny,-^^^^^^^^^ 

a.fnoe.,ane>3-.e.o-l-propyn-3.^^^^^^^^ 
15 (±H-methyI-3-phenyl-4-[2-(l-t-butoxy-4 Woxy)s"Ccm^^^^^^^ 

, »,™!n»1^4.dihvdro-lH-l,4-benzodiazepine-2^-dione, 
aminoethane]^keto-l-propyn-3-aimnel-3,4-dihydro m i, v 

(.H-me.hyl-3-phenyl-4-[2-a-benzyloxyglycmyl-4-benzyloxy)suc^^^^^ 
a:i„oe.hane>3-.ceU.l-propyn-3.a.i^^^^^^^^^^ 

(.)-l-methyl-3-pheny.-4-[2-(l-benzyloxyvaIiny.-4-benzyloxy)succ.nyl)]-^^^^^^^ 

20 ^3-.eU,-l-pn,pyn-3-a.^^^^^^^^^ 

(.H-n,athyl-3-phenyl-4-[2-(l-benzyloxyphenylalaayl-4-benzyloxy)sucan^^^^ 

B"oc)-aminoethane]-3-ketc.l-propyn-3^mine>^^^ 

J!H>diph.nyl-4-(3^thoxy-l-methy1-3.oxu-l-p™^^^^^^ 
25 lceto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodlazepme-2^-d,one, 

{H-H>diphenvI-4-(3-eth«xy-l-pheny.-3-«x«-l-propyl)-7-[N.^^^^ 
keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-d.one, 
(.H>diphenyl-4-[2Kl-Nbutuxy-4-benzyloxy)succinyl)l-74N-[2-(N-B^^^^ 
keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
30 (±H>diphenvl-442-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-W^^ 
aminoethane]-3-keto-l-propyn-3-amineH4-dihyd^ 

(±)-l>diphenvl-442-(l-benzyloxyvalmyl-4-benzyloxy)sucdnyl)]-7W^^^ 

aminoethane>3-keto-l-pn,py.-3.mfne]-3.4-dlhydro.m-14-benzodi 

(+H^Hirphenvl-4H2.(l-benzyloxyphenyIaIanyl-4-benzyloxy)succmyl)l^ 

35 a'^.noetha^el.3-Iceto-^propyn-3-a^.ine]^^^^^ 

(+)-l-benzyl-3-phenvl-4-(3-ethoxy-l-melhyl-3-oxo-l-propylK-[N-[2-(N-Boc)- 

a'™thane]-3-keU.-l-propyn-3-an,inel-3.4.1ihydro.lH-l,4-benz^ 
{±)-l-benzyI-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo.l-propyI)-7-IN-[2-(N-Boc)- 

aminoethane]-3-keU>-l-propyn-3.mfneH,4-dlhydro-lH-l,^^^^^ 
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(±)-l-benzyI-3-phenyM-[2-(l-f-butoxy-4-benzyloxy)succinyl)l-7-IN-I2-(N-Boc)- 
aminoethane]-3-keto-l-pmpyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-^ 
(±)-l-benzyl-3-phenyl"4-[2-(l-benzyloxyglycinyI-4-ben2yloxy)succinyI)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3-amine]-3,4-dihydro-lH4,4-benzodia2epine-2^-dione, 
5 (±)-l-benzyl-3-phenyI-4-[2-(l-benzyloxyvaHnyI-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dm^ 
(±)-l-benzyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[N-[2-(N- 
Boc)-aminoethane]-3-keto-l-propyn-3-aminel-3,4-dihydro-lH-l,4-benzodiazepine-2^- 
dione, 

10 (±)-l-isopropyl-3-phenyl-4-{3-ethoxy-l-melhyI-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 

aminoethane]-3-keto-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-lMSopropyl-3-phenyl-4-(3-ethoxy-1-phenyI-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 
am!noethane]-3-kett)-l -propyn-3-amine]-3,4-d ihydro-1 H-1 ,4-benzodiazepine-2,5-d!one, 
(±)-l-isopropyI-3-phenyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 

15 aminoethane]-3-keto-l-propyn-3-amine)-3,4-dihydro-lH-l,4-benzodiazepinG-2^-dione, 
(±)-l-isopropyI-3-phenyI-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[N-[2-(N- 
Boc)-aminoethane]-3-keto-l-propyn-3-amme]-3,4-dihydro-lH-l,4-benzodiazepine-2^- 
dione, 

(±)-l-isopropyl-3-phenyl-4-l2-(l-benzyloxyvalinyl-4-benzyloxy)succinyI)]-7-[N-[2-(N- 
20 Boc)-aminoethane]-3-keto-l-pr()pyn-3-amine]-3.4-dihydro-lH-l,4-benzodiazepine-2^^ 
dtone, 

(±)-l-isopropyI-3-phenyl-4-[2-(l-benzyloxyphenylaIanyl-4-benzyloxy)succinyi)]-7-[N-[2- 

(N-Boc)-aminoethane]-3-kett>-l-propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 

dione, 

25 (±)-l-methyl-3-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[3-keto-l-propyn-3-[4-(N- 
Boc)-l-piperizine]]-3,4-dihydr()-lH-l,4-benziidiazepine-2^-dione, 

(±)-l-methyK3-phenyl-4-(3-ethoxy-l-phenyl-3H»xo-l-propyI)-7-I3-keto-l-propyn-3-[4-{N- 
Boc)-l-piperizinel]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-Nbutoxy-4-benzyioxy)succinyl)]-7-[3-keto-l-propyn-3-(4-(N- 

30 BocH-piperizine]]-3,4-dihydri)-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-rnethyl-3-phenyl-4-[2-{l-benzyloxyglycinyI-4-ben2yloxy)succinyI)]-7-[3-keto-l- 
propyn-3-[4-(N-Bi)c)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyl-3-phenyl-4-[2-(l-benzyIoxyvalinyl-4-benzyloxy)succinyI)]-7-[3-keto-l- 
propyn-3-[4-(N-Bt)c)-l-piperizine]]-3,4-dihydrt>-lH-l,4-benzodiazepine-2^-dione, 

35 (±)-l-methyI-3-phenyl-4-[2-(l-benzyioxyphenylalanyM-ben2yJoxy)succinyl)]-7-[3-keto-l- 
pr()pyn-3-[4-(N-Boc)-l-piperizine]]-3,4-dihydri)-lH-l,4-ben2odiazepine-2^-dione, 
(±)-l,3-dipheny!-4-(3-ethoxy-l-methyl-3H>xo-l-propyI)-7-[3-keto-l-propyn-3-[4-(^^ 
l-piperizine]]-3,4-dihydro-lH-l,4-benzpdiazepine-2,5-dione, 
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(±)-l^diphenyM-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[3-te^^^^^ 

piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l>diphenyl-4-[2-(l-^butoxy-4-benzyloxy)sucdnyl)l-743-^^^^ 

l.piperizine]]-3,4-dihydro-lH-l,4-benzodiazepfne-2^-dione, 

5 (±)-l>diphenyM.[2-(l-benzytoxygIycinyl^benzyloxy^^ 

(N-Boc)-l-piperizine]1.3,4Kiihydro-lH-M-benzodiazepine-2.5HJione, 

(±H>cUphenyl-4.[2<l-benzyloxyvaHnyI-4-benzyroxy)succmyl)]-74^^^^ 

(N-Boc).l-pi>erizine]1.3,4Kiihydro-lH.l,4-benzodiazepine-2^-dione, 

(±).U^Iphenyl-4-[2-{l-benzyloxyphenylalanyI-4-benzyIoxy)sucdnyl)l-7-[3-keto-l- 

10 propyn-344-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepin^^^^ 
(±)-l-benzyl-3-phenyl-4K3-ethoxy-l-methyl-3K>xo-l-propyl)-7-p^^^^^ 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodia2eplne-23-dione, 
(±)-l-benzyl-3-phenyl-4.(3-ethoxy-l-phenyl-3-oxo-l-propylK^^^^ 
Boc)-l-piperizine]]-3,4-dihydro-lH-1.4.benzDdiazepine-2>dione, 

15 (±).l-benzyl-3-phenyl-4-[2Kl+butoxy-4^zyloxy)succinyl)]-7-[^^^^ 
Boc)-l-piperizine]l-3,4-dihydro-lH-M-benzodiazepine-23-dione, 
(±H4>enzyI-3-phenyl-4-[2-{l-benzyloxygJyciny!-4-benzyIoxy)succinyI)]-7-[3^^^^^ 
propyn^[4^N-Boc)-l-piperizme]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-benzyI-3-phenyl-4-t2-(l-benzyloxyx'aIinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyn- 

20 3-[4-(N-Boc)-l-piperizme]]-3,4-dihydro-lH-l,4-benzodrazepiae-2^-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-faenzyloxyphenylalanyl-4-benzyloxy)succinyI)l-743-keto-l- 
propyn-344-(N-Boc)-l-piperizinel]-3,4-dihydro-IH-l^enzodiazepine-2^-dione, 
(±)-l.isopropyl-3-phenyl-4-(3-ethoxy.l-methyI-3H«o-l-propyl)-7-[3-keto-l-pro^^ 
(N-Boc)-l-piperizine]]-3^ihydro-lH-l,4-benzodiazepine-2,5-dione, 

25 (±).l-isopropyl-3-phenyl-4-(3^thoxy-l-phenyl-3-oxo-l-propyl)-7-[3-keto-l-propyn-3-[4. 

(N-BocH-piperizinel]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-743-keto-l-propyn-3-[4^ 

(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-.-sopropyl-3-phenyl-4-t2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)l-7.[3-keto-l- 

30 propyn-3-[4KN-Boc)-l-piperizinel]-3,4Klihydr(>-lH-l,4-benzodia2epine-2>dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzylaxyvalinyl-4-benzyloxy)succinyl)I.7^3.ket^ 
propyn-3-[4-(N-BocH-piperizine]l-3,4-dihydro-lH-l,4-benzodiazepine-2^Kito^^^ 
(±)-l-isopropyI-3-phenyl-4-[2-(14)enzyloxyphenyIalanyI-4:benzyloxy)succinyn 
I-propyn-3-[4KN-Boc)-l-piperizine]]-3,4Hiihydro-lH-l,4-benzodiazepine-2,5-dione, 

35 {±).l-methyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-[2-(N- 

Boc)aininoethanethiol]-l-ethyne]-3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l.methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxc)-l-propyl)-7-[2-[2-(N- 

Boc)aminaelhanethioll-l-ethj'ne]-3.4-dlhydro-lH-l,4-benzodiazepine-2^-dione, 
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(±)-l-methyl-3-phenyl-4-[2-(l-Nbutoxy-4-ben2yloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-fnethyl-3-phenyI-4-[2-(l-benzyloxyglycinyM-ben2yloxy)succinyl)]-7-[2.[2-(N- 
Boc)aniinoethanethioI]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
5 (±)-l-inethyl-3-phenyl-4-[2-(l-ben2yloxyvaIinyl-4-benzyIoxy)succinyI)]-7.[2-[2-(N- 
Boc)arninoethanethioI]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyl-3-phenyM-[2-(l-benzyloxyphenylaIanyl-4-benzyIoxy)succinyl)]-7-[2-[2-(N^ 
Boc)aminoethanethioll-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l^-diphenyM-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-[2-(N- 

10 Boc)aininoethanethiol]-l-€thyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5tdione, 

(±)-l>diphenyI-4-(3-ethoxy-l-phenyl-3-t)xo-l-propyI)-7-[2-I2-(N-Boc)aminoetha^^ 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
(±)-l>diphenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[2.[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione, 

15 (±)-l,3-diphenyl-4-[2-(l-benzyloxyglycinyI-4-ben2yl6xy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethioIl-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-i;3-diphenyl-4-[2-(l-ben2yloxyvaIinyI-4-ben2yloxy)succjnyl)]-7-[2-[2-(N- 
Boc)aminoethanethiolJ-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-di 
(±)-13-diphenyI-4-[2-(l-benzyloxyphenyIalanyl-4-benzyIoxy)succinyI)]-7-[2-[2-(N- 

20 Boc)aminoethanethioI]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-ben2yI-3-phenyl-4-(3-ethoxy-l-melhyI-3-oxo-l-propyl)-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-[2-(N- 
B()c)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

25 (±)-l-ben2yl-3-phenyI-4-[2-(l-f-butoxy-4-benzyloxy)succinyI)]-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-l-ben2yl-3-phenyl-4-[2-(l-benzyloxyglycinyI-4-ben2yloxy)succinyI)]-7<2-P^^ 
Boc)aminoethanethiol]-l-ethyne)-3,4-dihydro-lH-lAben2odia2epine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 

30 Boc)aminoethanethk)l]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione; 

(±)-l-ben2yI-3-phenyl-4-[2-(l-benzyloxyphenylaIanyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methy!-3-oxu-l-propyl)-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

35 {±)-l-isopropyl-3-phenyI-4-{3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-isopropyU3-phenyl-4-[2-(l-^butoxy-4-ben2yIoxy)succinyl)]-7-[2-[2-(N- 

Boc)arninoethanethioI]-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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W..-nlyl*ph»y.-*K^'^'^>-".«*y'^»-'->>"P'^^^^^^^^ 

elhvneM,Maiydr<>-IH-l,4-benzodia2epir>e-2*<li»"«. 
C.H.»e».yl4henyl^3.»»xy.l.pl«nyN3.xo-.-pn,py,m^^^ 

10 ethvnel-3,4Klihydro-lH-l,4-benzodiazepine-2,5-dione, '. ^ n, 

ethyne]-3.4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(-.H-methyI-3-phenyl-4-[2-(l-ben.yloxygIycinyM-benzyloxy)sua^^^^^^ 

;anothiophenol)-l-ethynel.3,4-dihydro-lH-l>benzcKl«^^^^ 
15 (±H-n,ethyl-3-phenyI-4-l2-{l-benzyloxyvaHnyI-4-benzyloxy)^ 

cyanothiophenolH-thyne]^,4^ihydro-lH.l>benzodiazepine-2>d.one, 

(+H-methyl-3-phenyI-442-(l-benzyloxyphenylalanyl-4-benzyloxy)^^^^^^ 
cyanothiophenolH-thyne>34-dihydro-lH4,4-benzodiazepine-2>d.o^^^ 

^)-UKliphenyM-(3-ethoxy-l-methyr-3-oxo-l-propyl)-7-^^^^^^^^ 
20 ethyne]-3.4-dihydro-lH-l,4-benzodiazepine-2.5-dione, ^ 

(±H,3-dlphenyI-4K3-ethoxy-l-phenyl-3.,xo-l-propyl)-^^^^^^ 

ethynel-3,4-dihvdro-lH-l,4-benzodiazepine-2^ione, 

(±H>diphenyl-4-[2-(l-^b^toxy-4-benzyIoxy)sucdnyl^^^^^^^^^ 

ethyne]-3,4-dihydro-lH-M-benzodiazepine-2^-dione, 
25 (±)-l>diphenvl-4-l2-<l-benzyloxygIydnyl-4-benzyloxy)succ.-nyl)]-7-[2-(4- 

cyanothiophenol)-l-ethyne]-3,4^ihydrcHlH-l,4-benzodiazepine-2^-d.^^^^^ 

(±).W-diphenyl-4-[2-{l-benzyloxyvaIinyl-4-benzyloxy)succinyl)]-7-I2-(4- 

cyanothiophenolH-ethyne]-3,4-dihydro-lH-I,4-benzodfazepine-2>dione 

(H-)-l>diphenyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-^^^^^^ 

30 cvanothCophenoIH-ethyne]-3,4-dihydrc.-lH-1.4-benzodiazepine-2^^^^^^^ 
(±)-l-benzyl-3-phenyM-(3^thoxy-l-methyl^xo-l-propy^^^^^ 
ethyne1-3,4-dihvdro-lH-W-benzodiazepme-2^-dione, 
(±)-lbenzyl.3-phenyl-4-(3.ethoxy-l-pheny.-3-oxo-l-p«py«^ 
ethyne]-3,4^ihvdro-lH-14-benzodiazepine-2,5-dlone. 

35 (±H-benzyl-3-phenyl-4-[2-(l-t-butoxy-4-benzyloxy)succinylM^^^^^^^ 
ethyne]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione, 

{±)-l-benzvl-3-phenyl-4-[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-t2-(4- 
cyanothiophenol)-l-ethyne]-3,4-dihydro-IH.l,4.benzodiazepine-2^-dione, 
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(±H-benzyl-3-plK*nyl-4-[2-(l-benzyloxyvalinyl-4-benzyIoxy)succinyI)l-7-[2-(4- 
cyanolhiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2>dione, 
(±)-l-ben2yl-3-phenyI-4-[2-(l-benzyloxyphenyIalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanolhiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
5 (±)-l-isopropyI-3-phenyl-4-(3-ethoxy-l.mekhyI-3-oxo-l-propyl)-7.[2-(4-cyanothioph^^^^ 

l-elhyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-isopropyI-3-phenyI-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-(4-cyanolhiophenol)- 
l-€thyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-^isop^opyI-3-phenyl-4-[2-(^^butoxy-4-benzyloxy)succinyl)]-7.I2-(4•cyanothiophenol)- 

10 l-ethynel-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

(±)-l.isopropyI.3-phenyM-[2-(l-ben2yloxygIycinyl-4-ben2yIoxy)succinyl)l-7-[2-(4- 
cyanothlophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyvalinyi-4-ben2yloxy)succinyl)]-7-[2-(4- 
cyanothiophem)l)-l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 

15 (±)-lMSopr()pyl-3-phenyl-4-[2-{l-benzyloxyphenylalanyJ-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyne]-3,4-dihydrc)-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[4-[2-{N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-t)xa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-<ii^^^ 
(±)-l-methyl-3-phenyN4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[4-[2-(N-Boc)^^ 

20 melhylpyrimidine-4-yl]-4-oxa-l-butyne]0,4-dihydro-lH-l,4-benzodiazepine-2^^ 

(±)-l-methyl-3-phenyl-4-[2-(l-i-butoxy-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]-3,4-dihydro-lH-l>benzodiazepine-2^-dione, 
(±)-l-melhy!-3-phenyl-4-[2-(l-benzyioxygiycinyl-4-benzyloxy)succinyl)]-7-[4-^^^^ 
Boc)amin()-6-melhylpyrimidine-4.yI]-4H)xa-l-butyne]-3,4-dihydro-lH-l,4-benzodm^^ 

25 2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-benzylox>'\'alinyI-4-benzyloxy)succinyI)l-7-[4 
Boc)amino-6-methylpyrimidine-4-yl]-4K)xa-l-butyne]-3,4-dihydro-lH-l,4-benzod 

2/5-dione, 

(±)-l-methyi-3-phenyl-4-[2-{l-benzyloxyphenyialanyl-4-benzyloxy)succinyl)l-7-[4-[2-(N- 
30 Bc)C)amino-6-methyJpyrimldine-4-yl]-4Hixa-l-bulyne]-3,4-dihydro-lH-l,4-be 
2^-dione, 

l{±)-,3-diphenyl-4-(3-ethoxy-l-metiwl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4H)xa-l-butynel-3,4-dihydro-lH4,4-benzodiazepine-2>dw^^^ 
(±)-l^-diphenyI-4-(3-ethoxy-l-phenyl-3-i)xo-l-propyI)-7-[4.[2-(N-Boc)aniino-6- 
35 methylpy^imidine-4-yI]-4H>xa-^buty^e]-3,4-dihydro-lH-l,4-benzodia2epine-2,5^^ 
(±)0;isjiphenyI-4-[2-(l-/-butoxy-4-benzyli)xy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyne]0>dihvdro-lH-l,4-benzodiazepine-2,^^^^^ 
(±)-i;i-diphenyl-4-I2-(l-benzyloxy>;lycinyl-4-benzyli)xy)succinyl)]-7-[4-[2-(N-Boc)amin^ 
methylpyrimidine-4-yl]-4Hixa-l-butyne]-3,4-dll\vdro-lH-l,4-benzodiazepine-2,5-dio^ 
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Lc)LLI.hy>pyr«d...*yn-4-»..-b..yneH^^^ 
;e«^p,rt»ldin.*yn-4^-l*»>ynel-3>dmyd™-XH-1.4^d^^^^^^ 

tiy,^-dU^I--»-«u^n,.V-d,Hyd„-,H.>b«^^ 

W-benzyl-3-phenyl+P-0-b.nzyloxyglydnyM*»zyloxy)sucanyOKW 

^,..i„Z6lmy,pyHmidi„e^.y,l-4K,x.-,-b„^ne,-34-d.M»-lH-l^-b.^ 



^..^.Ln^ftylpyH^id.ne^yn-^-^-'y-"**^*^-'"-'-**^^^^^ 

!i^^yl*ph™yl-«2Kl-b=nzytoyph=nyl»l,nyM-benzyloxy).uc^^^^^^ 

B;,.,nJ*«»».yipyH."".n^yll-«--<*".'y"*''*^*^^^^^ 

" <irrp™pyl-3-pK.nyMK«Wm«^y,^-ox„-..p»py.K^^^^^ 
Lhy.pynm.d,,«^-ylH<.-t-bu^.H,4K.IM-lH-lAb».zodl»^^^ 

;e*ylp,H».dI,»+yU-4-«^l*«<y»«H.«'^y-"-l"-l.'-^"»^^^'^ 

^5 ,.Hl^»p,.*pK»y.*[2^>-.-b"-y-4-b«"^''»y)'-*y^ 

:«^,.pyHmid■„^.yn-4..x.■^b«.y~^34■d.^ydro■m.l,4.b«nz«dUz«p^^^ 

(*H-l»pr«pvl-3-ph«nvl*P-(l-b«"^y'<«re'y""y'-*->^"'''°^^^ 
B;,,Jo*•^,.*ylpyH^,,d,ne^y.H-■^b.^^3,4■dmydro-,B-W*=n^^ 

30 S^rrp,opvl-3-ph..yl-4-[2.(l.b«.yU»T'.»"yM*»^^^^^ . 
L!:,,™,L6-n.thy,pyH..d..e^yll-«»-l*"^H^*y-"-'«-'^^ 

(±H-isopropyl-3.phenyM-[2<l-benzyioxyphenylalanyI-4-^^^^^ 
(N-Boc)amim.6-methylpyrimldine^-ylHH.xa-l-butynel-3,4-d 

35 benzodiazepine-Z^dione, 

(±H.methyl-3-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-74H2-(^ 

B;c)an,inapyridine-3-yn-5-oxa-l-pentyne]-3,4-dihydru-lH-l,4.^^^^ 

(±)-l-methyl-3-phenvl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-l2-(N- 

B;c)aminopyridlne-3-y.l-5-oxa-l-peatyne]-34-dihydro-lH-M^^^^^ 
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(±).l.inethyI-3-phenyM-[2-(l-f-butoxy-4.ben2yIoxy)succinyI)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yI]-5H)xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,^ 
(±)-l-methyl-3-phenyI-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yIl-5K)xa-l-pentynel-3,4-dihydro-lH-l,4-benzodia2epine-2^^^ 
5 {±)-l-methyl-3-phenyI-4-[2-(l-ben2yIoxyvalinyl-4-ben2yloxy)succinyl)]-7-[5-[2-(N- 

Boc)aminopyridine-3-yl]-5K)xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyI-3-phenyl-4-(2-(l-benzyloxyphenylalanyI-4-ben2yloxy)succinyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5H)xa-l-pentynel-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-13-diphenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-I2-(N-Boc)aminopyridin^^ 

10 yl]-5-oxa-l-pentyne]-3,4<lihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l>diphenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2-(N-Boc)aminopyridin^^^ 
yI]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-13<liphenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyI)]-7-[5-[2-(N-Boc)aminopyridine-3- 
yI]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

15 (±)-l,3-diphenyl-4-[2-(l-benzyloxyglycinyl-4-ben2yloxy)succinyl)]-7-[5-[2-(N- 

Boc)aminopyridine-3-yll-5-()xa-l-pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 
(±)-l>diphenyl-4-[2-(l-ben2yloxyvalinyM-ben2yloxy)succinyl)]-7-[5-[2^(N- 
Boc)aminopyridine-3-yl]-5H)xa-l-pentyne]-3,4Hjihydro-lH-l,4-benzodiazepine-2^-dto^ 
(±)-l^<Iiphenyl-4-[2-(l-benzyIoxyphenylalanyl-4-ben2yloxy)succinyl)]-7-I5-I2-(N^ 

20 Boc)ammopyridine-3-yI]-5-oxa-l-pentyne]-3,4<lihydro-lH-l,4-benzodia2epine-2^-dione/ 
(±H-benzyI-3-phenyi-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-[2-(N- 
Boc)aminopyridine-3-yi]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^Kjion^^ 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-i)xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

25 (±)-l.ben2yl-3-phenyI-4-[2-(l-NbuU>xy-4-benzyIoxy)succinyI)]-7-[5-[2-(N- 

Boc)aminopyridine-37l]-5-t)xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-d^i^^ 
(±)-l-ben2yI-3-phenyl-4-[2-(l-ben2yloxyglycinyl-4-ben2yloxy)succinyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yI]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyIoxy)succinyl)]-7-[5-[2-(N- 

30 Boc)aminopyridine-3-yl]-5-oxa-l-penlyne]-3,4-dihydro-lH-l,4-benzodia2epine-23-dio 
(±)-l-benzyI-3-phenyl-4-[2-{l-ben2yloxyphenyJalanyl-4*benzyloxy)succinyI)]-7-t5-[2-(N- 
Boc)aminopyridine-3-yl]-5-i)xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-l-isopropyl-3-pheny!-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-()xa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

35 (±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyN3-oxo-l-propyl)-7-[5-[2-(N- 

Boc)aminopyridine-3-yI]-5-oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione 

(±)-l-isopropyI-3-phenyl-4-[2-(l-/-buU)xy-4-benzyloxy)succinyI)]-7-[5-[2-(N- 

Boc)aminopyridme-3-yI]-5-t>xa-l-pentyne]-3,4Hjjhydro-lH-l,4-benzodiazepine-2^-dione, 
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dione^ 

^ TO a solution of 22.gs l-.ethy.-4-(2<arboxyethy.)-^^^^^^^^ 
Lihydro-lH-l,4-benzodlazepine-2^-dione benzyl ester (0.(M12mmol) m OSmL ethyl 
^J,^added3.Lsat.Ha.e..yUcetate.A..lhour,the«lx^^^^^ 
^^a,o anddUutedwith2n.L.ethanoK To the ^thanollcso.uSon was added 0^.0. 2N 

^Kliun, hydroxide. After 1 hour, the reaction was quenched with 3mL acetK aad 
concentrated /n.«c„o.di.«ted withSmLv^ter and purified by high pressure ..qu^^^^^^^ 

«graphy,usingal/rC-18reverse-phaseco.un.,e.utingw.^^^^ 
1^.90 methanol(O.I% trifluoracetic add)/ water (0.1% trifluoracefc acd) .^e 0 to 10 m.n, 
to50-.50methano.(0.1%trifluoraceUcacid)/water(0.1%trifluo«^^^^^^^^^ 
40min,flow = 10n,l/nun(Rt=33.1min,undetection2Mnm)toy,ddl3mgs (92/0)1^^^^^^ 

C2-carho.yethy0-7-(~^^^ 

trifluoracetate. HRMS (FAB) molecular .on m/z=344.1626 ( cald- QsHa 3 ^ 
.HNM.(.20)..aH,d,%H.A.H~^^^ 

H p-CON), 720 (IH, 6, 3jHH=8Hz, Ar-H m-CON), 41)5 i^^'^'J^ r^cHHCH.) 3 20 
(lH,n.,NCHHCH2),374(lH,d,2jHH=MHz,NC:HHCO), 359aH n, N^^^^ 

(3H, s, NCH3), 3.03 (2H, t, 3iHH=7Hz, NCH2), 2.59 (2^ n,, CH2CO2), 2.42 (2H, t, 
3jhh=7Hz, aCCH2), 1^ (2H. p, 3|hH=7H2, CH2CH2CH2)- 

Using the above procedure, but substituUng tl.e appropriate 3,4-dihydro-lH-l,4- 
benzodiazepine-2,5<.ionef«rl-methy.-4-(2<arboxyethyI)-7-(N-boc-5-amino-H^^^^^^ 

34Hiihydro-lH-l,4-benzodiazepin.2,5-dione benzyl ester there n«y be prepared, for 

example, the following compounds: 
30 l-methyl-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyne)-3,4-d.hydro-IH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

l-methyl-4:(2<arboxy-l-phenylethyl)-7-(5-ami™>-l-pentyne)-3,4-dihydro-l^^^ 
benzodiazepine-2,5-dione trifluoracetate, 

(±).l.methyM4succin-2-yHl-^buU,xy)I-7-(5-amino.l-pentyne)-3,4-d.hydro.lH^^ 

35 benzodiazepine-2,5-dione trifluoracetate, 

(±H-methyl-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyne)-3,4-dihydro4H.U- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[.succin-2-yl-(l-valine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-^^^^ 
benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-methyl-4-[succin-2-yl-{l-phenylalanine)]-7-(5-amino-l-pentyne)-3,4-dihy 
benzodiazepine-23-d ione tri f luoraceta te, 

l-phenyI-4-(2<arboxy-l-methylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoracetate, 
5 l-phenyl-4-(2-carboxy-l-phenylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-^butoxy)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
ben2odiazepine-2^-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

10 ber«odiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyM-[succin-2-yl-(l-vaiine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l^ 

benzodiazepine-2^-dione trifluoracetate, 

(±)-l-pheriyN4-[succin-2-y!-(l-phenylalanine)]-7-{5-amino-l-pentyne)-3,4Klihydr^^^ 

benzodia2epine-2,5-dione trifluoracetate, 
15 l-benzyM-(2-carboxy-l-methyIethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

l-benzyI-4-(2-carboxy-l-phenylelhyl)-7-{5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-f-butoxy)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2,5-dione trifluoracetate, 

(±H-benzyI-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-valine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-benzyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyI-4-(2-carboxy-l-phenyIethyl)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 

30 benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-f-butoxy)]-7-{5-amin()-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l.isopropyl-4-[succin-2-yl-(l-valine)]-7-(5-arnino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-amino-l-pentyrie)-3,4-dihydro-lH^ 
l,4-benzodiazepine-2,5-dione trifluoracetate. 



151 



PCr/US92/08788 

WO 93/08174 , aa«,inpl. 

l-„«thyl-4K2-«rboxy-l-methylethyl)-7-[N-(2. 
3,4^1hydro-lH-l,4-benzodiazepine-2,5-dionetrifluoracetate, 

l-methyl-4-(2<arboxy-l-phenylethyl)-7-[N-(2-aminoe*^^^^^^ 
34-dihydro.lH-M-benzodiazepine-2,5-dione trifluoracetate, 

5 («-l-™ethyl-4^succin-2-yH^^butoxy)].W 

34-dihydro-lH-l,4-benzodiazepine-2^-dlone trifluoracetate. 

(i)-l-methyl-4-[s«ccin-2-yHl-glydne)]-7-IN^^^^^^^ 

3 4Kiihydro-lH-l,4-benzodia2epine-2.Mione trifluoracetate, 

(±H-me.hyM-[sucdn-2-yHl-valine)]-7W2-^ 
10 3,4^ihydro-lH-144>enzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-4-[succin-2-yI<l-phenylalanine))-7-[NK2-^^^^^ 

am5nel.3,4-dihydro-lH-l,4-benzod{azepine-2,5-dione trifluoracetate, 

l-phenyI-4<2<arboxy-l-methylethyl)-7W2^n,irtoethar»e)^^^^^ 

3 4-dihydro-lH-l,4-benzodiazeplne-2,Wione trifluoracetate, 
15 ilphenyI-4-(2-carboxy-l-phenylethyI)-7W2-aminoethaney^^^^^^ 

3 4-dihydro-lH-l,4-benzodiazepine-2,5Hiione trifluoracetate, 

(^l-phenyl-4-[sucdn-2-yKW-butoxy)]-7-[N-(2-arn.^^^^^^^^ 

34.dIhydro-lH-l,4-ber«odiazepine-2>dione trifluoracetate, 

(iHi>her,yl-4-[sucdn-2-yKl-glycme)]-7-tN-^^^^ 
20 3,4Kiihydro-lH-l,4-benzodiazepine-2,5^ione trifluoracetate, 

(±).l-phenyI-44succin-2-yKl-vaHne)I-7-[N-(2-aminoethane)-3-te 

3 4-dihydro-lH-l,4-benzodiazeplne-2,5-dione trifluoracetate, 
(l)-l-phenyl-4-[succin-2-yKl-phenylaIanine)]-7W2-aminoeth^^^^^ 
amme]-3,4<lihydro-lH-l,4-benzcxilazepme-2,5-dione trifluoracetate, 
25 l-ber.zyI-4-{2s:arboxy-l-metixylethyl)-7-[N-(2-ammoethane)-3-k^^^^^ 

3 4Kilhydro.lH-M-benzodiazeplne-2,5-dione trifluoracetate, 
l-ben2yl^{2-carboxy-l-phenyIethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn 

3 4-dihydro-lH-l,4-benzodlazepine-2>dione trifluoracetate, 
(i)-l-benzyI-4-[sucda-2-yHl-^butoxy)]-7-[N-(2-amlnoethane^^^^^^^ 

30 3 4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(i)-l-benzyM-[sucdn-2-yKl-gIydne>]-7-[N-a-aminoethan^ 
3 4-dihydro-IH-l,4-benzodlazepine-2,5-dione trifluoracetate, 
(l)-l-ber,zyl-4-[sucdr,-2-yl-(l-vaIme)]-7-[N-(2-aminoethane).^^^^^ 
3 4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

35 (i-l-benzyl-4-[sucdn-2-yl-(l-pher,ylalar,ine)]-7W2-^^^^^ 

amme]-3,4Kilhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
lMsopropyl-4-(2<arboxy-l-methylethyl)-74N-(2-aminoethane)-3-keto-l-prop^^^^^ 

3,4-dihydro-lH-1.4-benzcidiazepme-2.5-dioiie trifluoracetate. 
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l-isopropyl-4-{2<arboxy-l-phenylethyI)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine] 
3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyM-[succin-2-y!-(l-(-buloxy)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3- 
ainine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
5 (±)-l-isopropyl-4-[succin-2-yI-(l-gIycine)]-7-IN-(2-aminoethane)-3-keto-l-propyn-^^ 
amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-ainine] 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yI-(l-phenylalanine)l-7-[N-(2-aminoethane)-3-keto-l^ 

10 3-ainine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, . 

l-methyl-4-(2-carboxy-l-methyIethyl)-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4-dihydro- 

lH-14-benzodiazepine-2^-dione trifluoracetate, 

l-methyI-4-(2<arboxy-l-phenyIethyI)-7-[3-keto-l-propyn-3-(l-piperizine)]-^^^^ 

lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
15 (±)-l-methyl-4-[succin-2-yl-(l-Nbutoxy)]-7-I3-keto-l-propyn-3-{l-pip€nzine)]-3^^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-44succin-2-yI-{l-glycine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-^^^ 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-{l-valine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,^^^ 

20 lH-l,4-benzodiazepine-2,5-dione Irifluoracetate, 

(±)-l-methyM-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(l-piperizin^ 

dihydro-1H-l,4-benzodia2epine-2,5-dione trifluoracetate, 

l-phenyl-4-(2<arboxy-l-methyIethyl)-7-[3-keto-l-propynO-(l-piperizine)]-3,4-dihydro^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
25 l-phenyl-4-(2-carboxy-l-phenylethyi)-7-[3-kett)-l-propyn-3-(l-piperi2ine)]-3,4-dihydm^^^ 

lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-{l-^butoxy)]-7-[3-keU>-l-p^()pyn-3-(^pipe^i2ine)]-3,^^^ 
lH-l,4-ben2odia2epine-2,5-dione trifluDracetate, 

{±)-l-phenyl-4-[succm-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-{l-piperizine)]-3,4 

30 lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-phenyM-[succin-2-yl-(l-vaIine)]-7-[3-keto-l-propyn-3:(l-piperizine)]-3,4-dihy 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(l-pipenzine)]-3,4. 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 l.benzyl-4-{2-carboxy-l-methylethyl)-7-[3-keto-l-pr()pyn-3-(l-piperi2ine)]-3,4-dih 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-ben2yl-4-(2-carboxy-l-phenyIelhyI)-7-[3-ketoO-propyn-3-(l-piperi2ine)l-3,4-dihydr^^ 
lH-l,4-benzodiazepine-2,5-dii)ne trifluoracetate. 
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lH-M-benzodiazepine-2^-dione trifluoracetate, 
(±H-benzyl-4-[succin-2-yl-(l-glyclna)]-M3-keto-l-p™^^^^^ 
lH-l,4-benzodiazepine-2^-dione trifluoracelate, 
5 (±)-l.benzyI-Hs«ccin-2.yI-a-vaUne)l-7-[^^^^^^ 
lH-1.4-benzodia2epine-2^ione trifluoracelate, 
(±).l-benzyl-4.[succm-2-yHl-phenylalanineW^^^ 
dihydro-lH-14.benzodia2epine-23-dione trifluoracelate. 
l-isopropyl-4-(2<arboxy-l-methylethyl)-7-[3-keto-l-propyn-3^^^^^ 

10 dihydro-lH-l,4-benzodiazepine-2>dione trifluoracelate, 

l.isopropyl-4-(2<arboxy-l-phenylethyl)-7-[3-keto-l-propyi.-3^^ 

dihydro-lH-l,4-benzodiazepine-23-dione trifluoracelate, 

(±)-l-isopropyl-4-[sucdn-2o^l-(l-^butoxy)^743^^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dtone trifluoracetale, 
15 (±H-isopropyl-4.[sucdn-2.yKl-gIydne)l-7.I3-keto.l-prop^^^^^^ 

dihydro-lH-1.4-benzodiazepine-2>dione trifluoracetale, 

(±)-l.isopropyl-4-[sucdn-2-yHl-valine)]-7-[3-kelo-l-propyn-3-(l-piperizine)l-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 
(±)-l-lsopropyl-4-[succin-2-yKl-phenyla!anine)]-7-l3-keto-l-propyn-3K^ 

20 dihydro-lH-l,4-benzodiazepine-2>dione trifluoracelate, 
l-melhyl-4-(2-carboxy.l-melhylethyI)-742-{2-aminoethar^^ 

lH-l/4-ben2odiazepine-23-dione trifluoracelate, 
l-methyl-4-(2-carboxy-I-phenylell.yim2-(2-ammoelhanethio^ 

lH-l,4-benzodiazepin&-2,5-dione trifluoracelate, 
25 (±)-l-methyl-4-[sucdi.-2-yI-(l-^butoxy)l-7-[2-(2-aminoelIianethiolH-ethyne]-3,^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracelate, 
(±H-mell.yl-4-[sucdn-2-yKl-glydne)]-7-[2-(2-an,inoethanelI.ioI)-l-et^^^^ 

lH-1 4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l'melhyl-4-[sucdn-2-yi-(l-vaIine)]-7-[2-(2-amir,oethan^^^^ 

30 lH-14-benzodiazepine-2,5-dione trifluoracelate, 

(±)-l-rr»ethyl-4Ksucdn-2-yl-{l-phenylalar,ine)]-7-[2-(2-amin^^^^ 

dihydTO-lH-lA-benzodiazepine-2,5-dione trifluoracetale, 
l-phenyW-(2-carboxy-l-methylethyl)-7-[2-(2-arnrnoethanethiol)-l-ethyn^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracelate, 
35 i-phenyl-4K2-carboxy-l-phenylethyI)-7-[2-(2-amir,oethanelhiol)-l-elhynel-3,4-dihydr 

lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 

(±)-l-phenyl-4-[succin-2-yl-(l-t-buloxy)l-7-[2-(2-aminoethar,ethiol)-l-ethynel-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracelate. 
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(±)-l-phenyM-(succin-2-yl-(l-glycine)l-7-[2-(2-aminoethanethiol)-l-€thyne^^^^^ 
lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-vaIine)]-7-[2-(2-aminoethanethioI)-l-ethyne]-3,4-dihyd 

lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
5 (±).l-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-(2-(2-aminoethanethiolH-ethyn^ 

dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 

l-benzyl-4-(2<arboxy-l-rnethylethyl)-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4-dihydro- 
lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

l-ben2yM-{2<arboxy-l-phenylethyl)-7-[2-(2-aminoethanethiol)-l-ethyne>3,4-di 

10 lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-^butoxy)]-7-[2-(2-aminoethanethioI)-^ethyne]-3,4-dihy^ 

lH-l,4-benzodiazepme-2,5-dione trifluoracetate, 

(±)4-benzyl-4-[succin-2-yl-(l-glycine)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4-dm^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-benzyN4-[succin-2-yl-(l-valine)]-7-[2-(2-aminoethanethiol)-l-etbyne]-3,4-dihydm^ 

lH-1 ,4-benzod iazepi ne-2,5-d ione tri f 1 uoraceta te, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylaIanine)]-7-[2-(2-aminoethanethioI)-l-eth)^^ 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-methylethyl)-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4- 
20 dihydro-lH-l,4-benzodiazepine-2,5-dione tri f I uoraceta te, 

l-isopropyI-4-(2<arboxy-l-phenylethyl)-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-lMsopropyI-4-[succin-2-yl-(l-Nbutoxy)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
25 (±)-l-isopropyl-4-Isucciiv2-yl-{l-glycine)]-7-I2-(2-aminoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-vanne)l-7-[2-(2-aminoethanethlol)-l-ethyne]-^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-{l-phenylalanine)]-7-[2-(2-aminoethanethiol)-l-ethyne]-3,4 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-rnethyl-4-(2<arboxy-l-methylethyl)-7-(4-(2'amino-6-nriethyipyrirnidirie-4-yl)-4^^^ 
butyne]-3,4-dihydn)-lH-l,4-ben2ixiia2epine-2,5-dione trifluoracetate, 
l-methyl-4-(2<arboxy-l-phenylethyl)-7-[4-(2-amino-6-methylpyrimidine-4-yl)-4-oxa-l- 
butyne]-w\4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

35 (±)-l-methyi-44succin-2-yI-(l-Nbutc)xy)]-7-[4-(2-amin()-6-methylpyrimidine-4-ylH-oxa-l- 
butynel-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dior^e trifluoracetate; 
{±)-l-methyI-4-[succin-2-yl-(l-glycine)]-7-[4-(2-amino-6-methy!pyrirnldine-4-yl)-4.oxa-l- 
butyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate. 
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'^^'^!rithyl-4-tsucdn.2.yl-(l-vaHne)]-7-[^^^^^^ 

butynel-3.4-dihydro-lH-l,4-benzodiazeplne-2^-dione trifluoracetafe, 
(.).l.methyl-4-[sucdn-2-yI-(l-phenylalanlne)]-H4-(2-^^^^ 
oxa-l-butyne].3,4.dihydro-lH-W-benzodIazepme.2>dione trifluoracetate, 
5 i.phenyl-4-(2<arboxy.l.methylethyI)-7-I4-(2-amino-6.meft^^^^^ 
butyne]-3,4-dihydK).lH-l,4-bena)diazeplne-2^-dione trifluoracetate, 
l-phenyl-4K2K:arboxy-l-phenylethyl)-7-[4-{2-ammo-^^^^ 
butyne]-3,4-dihydro-lH-I,4-benzodia2epine-2,5-dione trifluoracetate, 
(±H-phenyl-44sucdn-2-yl-(l-t-butoxy)J-7-[4-(2-ammo-6-methylpyr^ 
10 butynel-3,4Klihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-phenyl-4-[succin-2-yl-(l-slydne)]-7-I4-(2-amino.^^^^^^ 
butynel-3,4-dihydro-lH-1.4-ber«odiazeplne-2,5-dfotte trifluoracetate, 
(±)-l-phenyr-44sucdn-2-ylKT-vaIine)l-744-(2-arnino-6-methylpyrimid^^ 
butyne]-3,4^ihydrD-lH-l,4-benzodiazeplne-2,5-dione trifluoracetate, 

15 (4.)-l.phenyl-4-[sucdn-2-yl-(l-phenylalanir,e)]-7-[4-(2^^ 

oxa-l-butyneI-3,4^ihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l*enzyl-4.(2<arboxy-l-methyIethylK-[4.(2-amino-6-methylpyrimidine-4-ylHK>xa-l- 

bulynel-3,4-dihydro-lH-l,4-benzodiazepine-2.5-dione trifluoracetate, 
l.benzyl-4.(2-carbaxy-l-pheny]ethyI)-744-(2-amino-6-methylpyrimidine^-yI)-4^^^^^ 

20 butynel-3,4-dihydro-lH-l,4-benzodiazepir.e-2,5-dione trifluoracetate, 

{±H.ber>zyI-4-[sucdn-2-yI-(l-t-butoxy>h7-[4-(2-amino-6-methyIpyrimW 

butynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-4.[succin-2-yI-(l-glycine)1.744-(2-amino^me*^^ 
butyne]-3,4-dihydro-lH-U-benzodiazepine-23-dione trifluoracetate, 
25 (±).l.benzyl-4-[sucdn-2-yl-(l-x'aline)]-7-[4-{2-amino-6^ 

butyne]-3,4-dilnydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyI-4-[succin-2-yi-{l-phenylalanine)]-7-[4-(2-amino-6-methylpyrimidir»^^^^^^ 
oxa-l-butyne]-3,4-dihvdro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
l-isopropyl-4-(2<arboxy-l-metl,y!ethyl)-7-t4.(2^mino.6-methyIpyrimtdlr,e^^^^ 

30 l-butynel-3,4-dihydro-lH-l,4-benzodia2epine-2,5^ione trifluoracetate, 

l.isopropy!-4-(2<arboxy-l-phenylethyI)-7-[4K2-ainino-6-methylpyrimidir.e^-ylH^^ 

l-butyne]^,4-dihydro-lH-l,4-benzodiazepir»e-2,5-dione trifluoracetate, 
(±H-isop™pyl-44sucdr.-2-ylKl-t-buU>xy)]-7-[4-(2-amino.6-methyi^^^ 
l-butynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±H-lsopropyI-44sucdn-2-yKl-glycine)l-744-(2-annino-6-methylpyrimidir^e-4-^^^^ 

l-butynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isoprt>pyl-4-[sucdn-2-yl-(l-valine)]-7-[4-(2-amir,o-6-meti,ylpyrimidine^-^^^^ 
l-bulyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-isopropyl-4-[succin-2-yI-(l-phenylalanine)]-7-[4-(2-amino-6-methylpyrim 
yl)-4-oxa-l-butyne]-3,4-dihyciro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
l-methyI-4-(2<arboxy-l-melhylethyI)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pen 

dihydro-lH-l,4-benzodiazepine-2,5-dione tri/luoracelate, 
5 l.methyl-4-(2<arboxy-l-phenylethyl)-7-[5-(2-aminopyridine-3-yI)-5-oxa-l-pentyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(^^butoxy)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-^pentyn 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyM-[succin-2-yl-(l-glycme)]-7-[5-(2-aminopyridine-3-yl)-5K)xa-l-pent^ 

10 dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l.methyl-4-[succin-2-yl-(l-vaIine)]-745-(2-aminopyridine-3-yl)-5-oxa-l-pentynelO,4^ 

dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 

{±)-l-methyM-[succin-2-yl-(l-phenylalanine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l^ 
pentyne]-3,4-dihydro-l H-l,4-benz()diazepine-2,5-dione trifluoracetate, 
15 l-phenyl-4-(2<arboxy-l-methylethyl)-7-[5-{2-aminopyridine-3-yl)-5-oxa-l-pentyne)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluDracetate, 

l-phenyl-4-(2-carboxy-l-phenylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,4- 
dihydro-lH-1 ,4-benzc^diazepine-23-dione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yl■(l-^butoxy)]-7-[5K2-aminopy^idine-3-yI)-5-oxa-l-pent^ 
20 dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-glycine)]-7-[5-(2-aminopyridineO-yl)-5-oxa-l-pentyne]-3,^ 
dihydro-lH-l,4-benzodlazepine-2,5-dione trifluor acetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-valine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-^^^ 
dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
25 (±)-l-phenyl-4-[succin-2-yI-(l-phenylalanine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyne]-3,4-dihydro-1H-l,4-benzi>diazepine-2,5-dione trifluoracetate, 
l-benzyl-4-(2<arboxy-l-methylethyl)-7-[5-(2-aminopyridine-3-yI>5-oxa-Vpe 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(2<arboxy-l-phenylethyl)-7-[5-{2-aminopyridine-3-yI)-5-oxa-l-pentyne]-3,^^ 
30 dihydro-lH-l,4-benzc)diazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyne]-3,^ . 
dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-glycine)]-7-[5-(2-aminopyridirie-3-yl)-5-oxa-l-pentyne]-^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-^ben2yI-44succin-2-yl-(^vaUrle)]-7-[5-(2-ami^topy^idine-3-yl)-5-oxa-l-penty^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyne]-3,4-dihydro-l H-1 ,4-benz(Kiiazeplne-2,5-dione trifluoracetate. 
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34-dlhvdro-lH-l,4-benzodia2epine-2<5-dione trifluoracelate, 

Cropyl-4-(2-carboxy-l-pheny.ethyl^^^^^^^^^^ 

3 4-dihydro-lH-l,4-benzodlazeplne-2^-dionetrifluoracetate, 

5 {:)-l-isopropyl-4-[sucdn-2.yHl-^b«to^^^^^^^ 

(tJopropyl-4-[sucdn.2-yKl-glyc^^ 
34-dihydro-lH-1.4-benzodia2epine-2,5^ionetrifluoracetate, 

(±H-isopropyI-4-[sucdn-2-yHl-va.ine)]-^^^^^^^^^ 
10 3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(.H-isopropyl-4-ls«cdn-2-yKl-phenylalanm^^^^^^^ 
pentyne]-3,4Klihydro-lH-l,4-benzodiazepine-2^ione trifluoracetate, 

lH-l;4-benzodIazepine-2,5-dione trifluoracetate, 
15 (±H-n.ethyI-3-phenyl-4-(2-carboxy-l-pheny.ethy.)-7^^^^^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-mee.yl^phenyl-4-[sucdn-2-yl-(l-t-butoxy)]-7-(5-amino-l-^ 

l,4-ber»zodiazepiiie-2,5-dione trifluoracetate, , , , ^-u ih 

(±H-n,ethyl-3-pheny.-4-[sucdn-2-yKl-«lycine)K^^^^ 

20 l,4-ben20diazepine-2,5-dione trifluoracetate. „ . ^.^ ^ ,„ 

(±)-l-methyl-3-phenyl-44sucdn-2-yHl-valine)l-7-(5-amim.^^^ 

l^ber»zodiazepine-2,5-dione trifluoracetate, 

(±H-methyl-3-phenyl^-[sucdn-2-yl.(l-phenylalanine)l-7-(5-ar«ino-l-penty^^^^^^^ 

dihydio-lH-1.4-benzodiazepine-2.5-dione trifluoracetate, 
25 (±H,3^iphenyM-(2<arboxy-l-rnethylethyl)-7-(5-amioo-l-pentyr>eH^^^^ 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-UKiiphenyl-4-(2<arboxy-l-phenyIethyl)-7-(5-amino-l-per,tyne)-3,4-dihydro-^^^^ 
ber»zodiazepine-2,5-dione trifluoracetate, 

(±)4,3-dipher.yI-44sucdr,-2-yl-(l-Sbutoxy)]-7K5-amino-l-per,tyr,e)-3^^^ 

30 ben2odiazepine-2,5-diane trifluoracetate, 

(±H>diphenyl-44succin-2-yI-(l-gIydne)]-7-(5-amino-l-pent^^^^^ 

benzodiazepine-2,5-dione trifluoracetate, 

(±H,3KliphenyI-4.[sucdn-2.yKl-vaIine)l-7K5-amino4-pentyr>e)^,^^^^^^ 

benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l,3-diphenyl-4-tsuccin-2-yI-(l-phenylaIanine)]-7-(5-amir,o-l-pentyr,eH^^^^ 

l,4-benzodiazepine-2,5-dione trifluoracetate. 

(±)-l-benzyl-3-phenyl-4-(2<arboxy-l-methylet^vl)-7-(5-amino-l-penty^^^^^ 
lH-l,4-benzodiazepine-2>dione trifluoracetate. 
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(±)-^ben2y^3-phenyl-4-(2<arboxy-l-phenylethyl)-7•(5-ami^o-l-pentyne)-3,4-dihy 

1 H-1 ,4-benzod iazepine-2^-d ione tri fl uoraceta te, 

(±)-l-benzyl-3-pheny]-4-[succin-2-yl-(l-Nbutoxy)]-7-(5-amino-l-pentyne)-3,4slihydr^^ 
l,4-benzodiazepine-2^-dione tr if I uoraceta te, 
5 (±)-l-benzyl-3-phenyI-4-[succin-2-yI-(l-glycine)]-7K5-amino-l-pentyne)-3,4-dihydro^ 
l,4-benzodiazepine-2,5-dione Irifluoracetate, 

(±)-l-benzyl-3-phenyI-4-[succin-2-yl-(l-vaIine)]-7-(5-amino«l-pentyne)-3,4-dihydro-lH- 
l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-phenyIalanine)]-7-(5-amino-l-pentyne)-3,4- 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione trifl uoraceta te, 

(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-methylelhyl)-7-(5-amino-l-pentyne)-3,4- 
dihydro-]H-l,4-benzodiazepine-2^-dione tri f I uoraceta te, 

(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-phenyIethyI)-7-(5-ainino-l-pentyne)-3,4- 
dihydro-lH-l,4-benzodiazepine-2^-dione trif I uoraceta te, 
15 (±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-Nbutoxy)]-7-(5-amino-l-pentyiie)-3^4-dihydro- 
lH-l,4-benzodiazepine2^-dione tri f I uoraceta te, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-(5-amino-l-pentyne)-3,4-dihydro^ 
1 H-1 ,4-benzodiazepine-2,5-d ione trifluoracetate/ 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yI-(l-vanne)]-7-{5-amino-l-pentyne)-3,4-dihydro- 
20 lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)l-7-(5-aniino-l-pentyne)-3,4- 
dihydro-1 H-1 ,4-benzodiazepine-2,5-d ione tri f I uoraceta te, 

(±)-l-methyl-3-phenyl-4-(2-carboxy-l-methylethy!)-7-[N-(2-aminoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydri)-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

25 (±)-l-metliyI-3-phenyl-4-(2-carboxy-l-phenylethyI)-7-[N-(2-amirioethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-23-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-(-butoxy)]-7-[N-(2-aminoethane)-3-keto-l-propyn- 
3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyI-4-[succin-2-yI-(l-glycine)]-7-[N-(2-aminoethane)-3-keto-l-propyn- 

30 3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione tri fl uoraceta te, 

(±)-l-methyl-3-pi-ienyI-4-[succin-2-yI-(l-valine)]-7-[N-(2-anninoethane)-3-keto-l-propyn-3- 
aminel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-di()ne tri f I uoraceta te, 
(+)-l-methyl-3-phenyl-4-[succin-2-yl-{l-phenylalanine)]-7-[N-(2-aniinoethane)-^^^ 
propyn-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione tri fl uoraceta te, 

35 (±).l,3-diphenyl-4-(2-carbi>xy-l-methylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(2-carboxy-l-phenylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydn)-l H-1, 4-benzodiazepine-2,5-d ione tri fl uoraceta te. 
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amme]-3,4-ciihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(.H>diphenyl-4-[sucdn-2-yKl-glycmeM^^^^^^^ 
amine]-3,4-dihydro-lH-I,4-ben2odia2epine-2>dlone trifluoracetate, 

5 {±)-l,3^iphenyl-4-[succin-2-yHl-valine)l-7-^^^^^ 

aminel-3,4<lihydro-lH-1.44,enzodiazepine-2^-dione trifluoracetate, 

(.,.l,3Hiiphe„yl-4-lsuccia-2-yHl-phenyla«^ 
^mir.el-3,4^ihydro-lH-l,4^,enzodia2epine-2,Wione trifluoracetate, 
(+H-benzyl-3-phenyI-4K2-carboxy-l-methylethyl)-7-[N-(^^^^^ 
10 propyrv-3-amir.el-3,4.dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l.benzyl-3-phenyI-4-(2-carboxy-l-phenylethyl)-7-[N-^^^^^^ 
propyn-3-amine]-3,4-dihydro-lH-U.benzodiazepir>e-2>dionetrifluoKicetate, 

(.)-l-benzyl-3-phenyl-4-[sucdn-2-yKl-t-butoxy^^^^^^ 
3-amine]-3,4-dihydro-lH-l,4.benzodiazepine-2^dior,e trifluoracetate, 

,5 (.)-lW-3'Phenyl-4-Isucclh-2-yKl-glycine)]-7^^^^^ 

aminel-3,4-d.-hydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-3-phenyl-4-Isucdn-2.yKl-valine)]-7-[N-(2-aminoethane)-^^^^^^ 
amine]-3,4-dihydro.lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(•^H-benzyl-3-phenyl-4-[sucdn-2-yHlThenyIalanine)l-7-[N-a^^^ 

20 propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5Klionetrifluora^^ 
(.)-l-isopropyI-3-phenyl-4-(2-carboxy-l-methylethyl)-7.[N-a-amir.oe*^^^^^^ 
propyn-3-amfne].3,4-dihydro-lH-1.4-benzodiazepine-2,Wione trifluoracetate, 

H-l-isopropyI-3-phenyl-4-(2-carboxy-l-phenyIethyl)-7-[N^^^^^ 
propyrt-3-aminel^,4-dihydro-lH-l,4.benzcHJiazepine-2,5.dione trifluoracetate, 

25 (+H-isopropyI-3-phenyl-4-lsucdn-2-yI-(l-^butoxy)]-7W^^ 

propvr>^-amine].3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 

(4.)-WsopropvI-3-phenyl-4-[succin-2-yl-{l-glycine)>7-[N-(2-am^^^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

M-l-isopropyI-3-phenyl.4-[sucdn-2-yKl-valine)l-7W2-aminoethan^^^ 

30 propyn-3-amine]-3,4-dihydro-lH-1.4.benzodiazepine-2,5Klione trifluoracetate, 

(.H-isopropyl-3-phenyI-4-ls„cdn-2-yl-(l-phenylalanlne)I-7W2^^^^^^ 
l.propyn-3-amine]-3,4-dihydt«-lH-l,4-benzodiazepine.2,5-dione trifluoracetate, 

(±)-l-n.ethyl-3-phenyl^-(2<arboxy-l-methylethyI)-7.[3-keto-l-^^^^ 
3 4<lihydro-lH-l^-ben2odiazepine-2.5-dione trifluoracetate, 
35 (±H-methyI-3-phenyl-4-(2-carboxy-l-phenyletliyim3-k^^^^^^ 
3 4Hlihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-methyl-3-phenyi-4-[sucdn-2^vl-(l-Nbutoxy)]-7-[3-keto-l-propyn-3-a^^^^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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{±)-l-methyI-3-phenyM-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(l-piperiz^^^ 

dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±H-melhyl-3-phenyl-4-[succin-2-yl-(l-valine)l-7-[3-keto-l-propyn-3-(l-pipem 

dihydro-lH-l,4-ben2odiazepine-23-dione trifluoracetate, 
5 (±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4-(2-carboxy-l-methylethyl)-7-I3-keto-l-propyn-3-(l-piperizine)]-3^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-(2<arboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-(l-piperizm^^^ 

10 dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetatC/ 

(±)-i;3-diphenyl-4-[succin-2-yI-(l-f-butoxy)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±)-13-diphenyl-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4^ 
dihydro-lH-l,4-ben2odiazepine-2,5-di()ne trifluoracetate, 
15 (±)-l,3-diphenyi-4-[succin-2-yI-(ln'aline)]-7-[3-keto-l-propyri-3-(l-piperizine)]-3^^ 
dihydro-lH-],4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(l-piperizine)l- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(l-piperizme)]- 

20 3,4-dihydro-l H-1 ,4-benzi)d iazepine-2,5-d ione tr i f luoraceta te, 

(±)-l-benzy1-3-phenyI-4-(2<arboxy.l-phenylethyl)-7.[3-keto-1-propyn-3-(l-piperizine)]^ 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-f-but()xy)]-7-[3-keto-l-propyn-3-(l-piperizine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l.benzyl-3-phenyl-4-[succin-2-yl-(l-j?iycine)]-7-[3-keto-l-propyn-3-(l-piperizine)]-^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyI-4-[succin-2-yl-(l-valine)]-7-l3-keto-l-propyn-3-(l-piperizine)]-^^^ 
dihydro-1 H-l,4-benzodiazepine"23-clione trifluoracetate, 

(±H-benzyl-3-phenyl-4-[succin-2-y!-{l-pheny]alanine)]-7-[3-keto-l-propyn-3-(l- 
30 piperizine)]-3,4-dihydri>-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-(l- 
piperi2ine)]-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione trifluoracetate, 
35 (±)-l-isopropyl-3-phenyl-4-[succin-2-y^(^^butoxy)]-7-[3•keto-l-propyn-3-(l-piperizme)]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin.2-yKl-glycine)]-7-(3-keto-l-propyn-3-(l-piperizi 
3,4-dihydro-l H-1 ,4-benzodiazepine-2>d ione trifluoracetate. 
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3 4^ihydro-lH-1.4-benzodiazepine-2,5.dione trifluoracetate, 
C:)-lJopropy.-3-pheny.-4-[sucdn-2-yl-(l-phenyIa.amney^^^^^^^^ 
piperi2ine)]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

3 4-dihydro-lH-l,4-ber«odiazepme-2,5-dione trifluoracetate, 
(tJethy.-3-phenyUK2-carboxy.l-^^^^^^ 

34Kiihydro-lH.l,4.bercodia2epine-2,5.dione trifluoracetate, , , , 

lCethylW-*-[succin-2-yK^^^^^^^^^ 
10 3 4^ihydro-lH.l,4-benzodiazepine-2,5-dione trifluoracetate, 

(tJethyl-3-phenyl-4-[succin-2-y^^^^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(;).Jethy.-3-pheny.-4.[succin-2-yl-(l-va.ineM^^^^^^ 
dihydro-lH-l,4-benzodiazepir,e-2,5-dione trifluoracetate, 
15 (.)ln,ethyI-3-phenyl-4-[sucdr»-2-yKl-phenylalanine)].7-[2-^^^^^^^ 
ethyr,eI-3,4-dIhydro-lH-l,4.benzodiarepine-2,5^ione trifluoracetate, 

ltu»-4.(2.arboxy-1-.ethyiethylK^^^^^^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l>diphenyl-4-(2-carboxy-l-phenylethyl)-7-[2K2-an,inoethanethiol)-l-ethyn^^ 

20 dihydro-lH-l,4-benzodiazepine-2,5-dic,ne trifluoracetate, 

(±H,3-diphenyl-4-[succin-2-yl-(l-^butoxy)l-H2-(2.aminoethanethi^^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l>dipher,yl-4-[sucdo-2-yl-(l-Rlydne)]-7-l2-(2-aminoethan^ 

dihydro-lH-l,4-benziHJiazepine-2,5-dione trifluoracetate, 
25 (±)-l,3-dipher.y.^-[sucdn-2-yl-tl-valine)l-7-[2-(2-arninoe 

dihvdro-lH-l,4-benzodiazepLne-2,5-dione trifluoracetate, 
(±,:i>diphenyI-4-[sucdn-2-yl-(l-phenylalanine))-7-[2-(2-an,inoethan^ 

34Kiihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-plnenyl-4-(2-carboxy-l-metl,y.ethyl)-7-[2-(2-aminoet^^^^^ 

30 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H.bLy.-3.pheny.-4-(2-carboxy-l-pheny.ethyl,-7-[2-^^^^ 

34^ihvdro-lH-l/*-benzodiazepine-2,5-dione trifluoracetate, 

{l)-l-benzyI-3.phenyI-4-[sucdn-2.yI-(l-f-buU,xy)]-7-[2-(2-a 

3,4^ihvdrivlH-l,4-ber»zodiazepine-2.5^ione trifluoracetate, 
35 (±H-b«^zyl-3-phenyI-4-[sucdn-2-yK^8lycine)]-742-^^^^ 

dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-44sucdn-2-yl-(I-valine)]-7-[2-(2-amiaoethanethiol)-l-eth^^^^ 
dihydro-lH.1.4-ben20diazepine-2,5-dione trifluoracetate. 
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(±)-l-ben2yI-3-phenyl-4-lsuccin-2-yI-(l-phenyIalanme)]-7-[2-(2-aminoethanethio 

ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-pheny)-4-(2-carboxy-l-methylethyl)-7-[2-(2-aminoethanethiol)-l- 
ethynel-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
5 (±)-l-isopropyl-3-phenyI-4-(2<arboxy-l-phenylethyI)-7-[2-(2-aminoethanethiol)-l- 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-'dione trifluoracetate, 
(±)-l-isop^opyl-3-phenyl-4-[succin-2-yl-(l-^butoxy)]-7-[2-(2-aminoethanethiol)-l-ethyne] 
3,4-dihydro-lH-l,4-benzodiazepine*2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4.[succin-2-yl-(l-glycine)]-7-(2-(2-aminoethanethiol)-l^ 

10 3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-aminoethanethiol)-l-ethyne]- 
3,4-dihydro-l H-1 ,4-benzodia2epine-2,5-dione trif luoracetate^ 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-aminoeth^ 
ethyne]-3,4-dihydr(vlH-l;4'ben2odia2epine-23-dione trifluoracetate, 

15 (±)-l-melhyl-3-phenyl-4-(2<arboxy-l-methyIethyl)-7-[4-(2-amino-6-methylpyrim 
ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dlone trifluoracetate, 
(±)-l-methyI-3-phenyi-4-(2<arboxy-l-phenyIethyl)-7-[4-(2-amino-6-methylpyriinidine-4 
ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-^methy^3-pheny^4-[succin-2-yI-(^^butoxy)]-7-[4-(2-amino-6-methylpyrim 

20 yl)-4-oxa-l-butyne]-3,4-dihydn)-l H-l,4-ben2odia2epine-2^-dione trif luoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-[4-(2-amino-6-methylpyr™ 
ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(succin-2-yl-(l-vaIine)]-7-[4-(2-amino-6-methylpyrimidine^ 
4-oxa-l-butyne]-3,4-dihydri>-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

25 (±)-l-methyI-3-phenyI-4-[succiri-2-yl-(l-phenylalanine)]-7-l4-(2-amino-6- 

methylpynmidine-4-ylH-oxa-l-butyne]-3,4-dihydro-lH-l,4-ben20diazepine-2,5^^^ 
trifluoracetate, 

(±)-l>diphenyl-4-(2<arboxy-l-methylelhyl)«7-[4-(2-amino-6-methylpyrimidine-4 
oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

30 (±)-l>diphenyl-4-(2<arboxy-l-phenylethyI)-7-[4-(2-amino-6-methylpyrimidine-4-^^ 
oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
(±)-l>diphenyl-4-[succin-2-yl-(l<NbuU)xy)]-7-[4-(2-amino-6-methyIpyrimidine-4-y^ 
oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-[succin-2-yl-(l-glycine)l-7-14-(2-amino-6-methyIpyrimidin^^ 

35 oxa-l-butyne]-3,4-dihydro-l H-l,4-ben2odia2epine-2^-dione trifluoracetale, 

(±)-1>dipheny^4-[succin-2-y^(^valine)]-7-[4-(2-amino•6-methylpy^imidine-4-yl^ 
l-butynel-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l^-diphenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[4-(2-amino-6-methylpyrimidi 
ylH-i)xa-l-bulyne]-3,4-dihydr()-lH-l,4-ben2i)dia2epine-2,5-dione trifluoracetate, 
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y,)-4-oxa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepin^ trifluon.cetate, 
(.H-benzyI-3-pheny.-4-(2<arboxy-l-phenyIethy.)-7^^^^^^^^ 
y;)^oxa-l-butyne]-3,4-dihydro-lH-14-benzodiazepine-2^Klio~ triHuoracetate 
5 (*H-benzyl-3-phenyl-44sucdn-2-yKl-^4,utoxy^^^^ 

;HH>xa-l-butyneH,4^ihydro-lH-1.4-benzodiazepine-2^ior^ trifluoraceUte 

(±)-l.benzyl-3-phenyM-[succin-2-yKl^^^^^^^ 

4^xa-l-bulynel-3^-dihydro-lH-M-benzodiazepme-2>dioae trifluoracetale, 
(.H-benzyl-3.phenyl-4-[sucdn-2-yHl-valine)]-7-[4-a^^ 
10 4^xa-l-butyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±H-benzyl-3-phenyW-[succin-2-yHl-phenylalanine)]-7-[4-(2-arn.no-6- 
^ethylpyrimidme^-yl)-4-oxa-l-butynel-3,4-dlhydro-lH-1.4-^^^^^^^ 

trifluoracetate, 

(±)-l.isopropyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[4-(2-amino-6- 
15 methylpyrinudine^-yIH-oxa.l-butynel-3,4-dihydro-lH-I,^^^^^ 

trifluoracetate, . 
(^H-isopropyl-3-phenyl-4K2-carboxy-l-phenylethyI)-7-[4-^^^^ 
4-ylH-xa-l-butynel-3,4-dihydro-lH-l,4-benzodiazepme-23-dione trifluoracetate 

M-l-isopropyl-3-phenyl-4-[sucdn-2-yH1-Nbutoxy)l-7-(4-(2^^^^^ 
20 y,)-4-oxa-l-butyne]-3,4<lihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(■.)-l-lsopropyl-3-phenyl-44succin-2-yKl-glyclne)>7-[4K^^^^^ 
yl)H-oxa-l-butynel-3,4-dihydro-lH-l,4-benzodiazepme-2,5-dionetriflu 

(+)-l-isopropyl-3-phenvl^[sucdn-2-yHl-vanne)l-7-[4-(^^^^^^ 

ylH-oxa-l-butynel-3,4-d{hydro-lH-M-benzodfazepfne-2^<ii^^^ 
25 (±H-isopropvl-3-phenyI^tsuccin-2-yl-(l-phenylalanJne)l-7-[4-(2-amfno-6- 

rnethylpyrim;dine^yl)-4H.xa-l-butyne]-3,4-dihydro-lH-t.4-benzodiazep 
trifluoracetate, 

(±H-methyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[5-(2-amlnopyridine-3-yl 
pentyne]-3,4-dihydro-IH-l,4-benzodiazepine-2^-dione trifluoracetate, 
30 (±)-l-methyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-t5-(2-aminopyridine^^^^^^ 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5sIione trifluoracetate, 
(±H-methyl-3-phenyM-[succin-2-yHl-t-butc>xy)]-7-[5K2-aminopyridine^^^^ 

pentyne]-3,4-dlhvdro-lH-l,4-benzodiazepine-2^ione trifluoracetate, 
(±H-methyl-3-phenyl-4-[succin-2-yl-(l-Blycine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 

35 pentyne]-3,4^ihydr«-lH-l,4-benzodiazepine-2^dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-va»ine)]-7.[5-(2-aminopyridine-3-yl)-5-oxa-l- 

pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-tsuccin-2-yKl-phenylalanine)]-745-(2-aminopyridine.^^^^^ 
oxa-l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5Kiione trifluoracetate, 
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(±)-l,3KiiphenyI-4-(2<arboxy-l-methylethyl)-7-I5-(2-aminopyridine-3-yl)-5-oxa-l- 

pentyne]-3,4-d ihyd ro-1 H-1 ,4-benziKl ia 2epine-2,5-cl ione t ri fl uoraceta te, 
(±)-13-diphenyI-4-(2<arboxy-l-phenylethyI)-7-[5-(2-aminopyndine-3-yl)-5-oxa-l- 
pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2>dione trifl uoraceta te, 
5 (±)-l>diphenyl-4-[succin-2-yl-{l-Nbutoxy)]-7-(5-(2-aminopyridine-3-yI)-5-oxa-^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4-[succin-2-yl-(l-gIycine)]-7.[5-(2-aminopyridine-3-yl)-5-oxa-l-pen 
3,4-dihydro-lH-l,4-benziidiazepme-2,5-dione IrifJuoracetatey 

(±H>diphenyl-4-Isuccin-2-yl-(l-valine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-penty 

10 3,4-dihydro-lH-l,4-benzodiazepine-2^dione tri f I uoraceta te, 

{±)-l^Kiiphenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyjie]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-ben2yl-3-phenyl-4-(2-carboxy-l-methyIethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa 
pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

15 (±)-l-benzyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-[5-(2-amiriopyridine-3-yl)-5-oxa-l- 
pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifl uoraceta te, 
(±H-benzyl-3-phenyl-4•[succin-2-yl-(^^butoxy)]-7-[5-(2-aminopyridine-3-yl)-5-^^ 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-[succin-2-yI-(l-gIycine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa 

20 pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione tri fl uoraceta te, 

(±)-l-benzyI-3-phenyl-4-(succin-2-yI-(l-vaIine)]-7-[5-(2-aminopyridine-3-yl)-5rOxa-l- 
pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-ben2yl-3-phenyl-4-[succin-2-y!-(l-phenylalanine)]-7-[5-(2-aminopyridin^ 
oxa-l-pentyne]-3,4-dihydri)-lH-l,4-ben2odia2epine-2,5-di()ne trifluoracetate, 

25 (±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-methylethyI)-7-[5-(2-arninopyridine-3-yl)-5-oxa- 
l-pentyne]-3,4-dihydro-lH-l,4-bea2odiazepine-2^-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-(2<arb(>xy-l-phenylelhyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa- 
l-pentyne]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifiuoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[5-(2-aminopyridir)e-3-yl)-5-oxa-^ 

30 pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione in fl uoraceta te, 

(±)-l-!Sopropyl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa- 
pentyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione tri fl uoraceta te, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-valine)l-7-(5-(2-aminopyridirie-3-yl)-5-oxa-l- 
pentyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

35 (±).l.isopropyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[5-(2-aminopyridine-3-yl)-5- 
oxa-1-pentyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate. 
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l.methyM-(2-carboxvcttn,l)-7.(5-gi'''m^^^ 

benzodittzepine-l^ionetrifluoracetate. 

To a mgnetically stirred solution of 6mgs of l.methyl-4-(2^arboxyethyl)-7-{5- 
amlno-l-pentynyl)-3,4.imydro-lH-M-be„zodiazepi^^^^^^^ trlfluoracetate 
(p.017mnu..,inl.0mL10%potassiumbi<^bonatewasadded31.0.g^ 
add (O^n^n^O-AflerSO minutes, ti.e reaction mixtu. was quenched withO^™^ 
andconcentrated/nx^c... The resulting residue wasdUutedwiti.2mLwa.er and pur.^^^^^ 
high pressu. liquid chron^tography, usinga 1/r C-18 reverse-phase column, elating w.ti, a 
soLt gradient of 10:90 methanol(04% trifluo«.cetic add)/ water (0.1% trinuoracetic 
acid), time 0 to 10 min, lo 5050 meti.anol(0.1% tHfluoracetic acid)/water (0.1% trifluo^cetic 
add),timel0minto40min,flow=I0ml/min(Rt=36.8min,undetection254nm)toy.eld45mgs 

(67%) lHneti.yI^(2H=.rboxyeti,yl)-7K5-guanidino-l-pentynyl)-3,4KJihydro-lH-l 4- 
benrodiazepine-23^ione trifluoracetate. HRMS (FAB) molecular ion m/z=386 18^ { cald- 
Cl9H,4N504, 386.1829). NMR (D2O) 7M (IH, d,4jHH, Ar-H a^OH), 7.51 (IH, dd, 
4jHH='Hz, 3,HH=8Hz, Ar-H ,-CON), 7.20 (IH, d, 3,hH=«Hz, Ar-H m^ON), 4.05 (IH, d, 
2jHH=14Hz, NCHHCO), 3.92 (IH, m, NCHHCH2), 3.72 (IH, d, 2lHH=14Hz, NCHHCO), 
3.40 (IH, m, NCHHCH2), 3.23-3.15 (5H, NCH3, H2NC(=NH2)NHCH2), 258 (2H, m, 
CH2CO2), 2.38 (2H, t, 3jHH=7Hz, CfCCH2), 1.76 (2H, p, 3jHH=7Hr, CH2CH2CH2). 

Using the above p«Kedure, but substituting the appropriate amino add for 1-methyl- 
4-(2-carboxyethyl)-7-(5-amino-l-pentynyI)-3.4-dihydro-lH-M-benzodiazepine-2^^^^^ 

trifluoracetate tiiere may be prepared, for example, the following compounds: 
l-metiiyl-4-(2<arboxy-l-methyleti,yl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

ben2odlazepine-2,5-dione trifluoracetate, 

l-metf.yl-4-(2-carboxy-l-phenylethyI)-7-(5-Ruanidin«-l-pentyne)-3,4-dihydro-lH.l,4. 
benzodiazepine-25-dione trifluoracetate, 

(±)-l-meU.yI-4-[sucdn-2-yl-(l-f-butoxy)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4. 
benzodiazepine-25-dione trifluoracetate. 
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(±H-melhyl-4-[succin-2-yl-(l-glycine)]-7-(5-guanidino-l-pentyne)-3,4-Kiihyd^^ 

benzodiazepine-2^-dione trifluoracetate, 

(±H-methyI-4-lsuccin-2-yl-(l-valine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-l^ 

benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-l.melhyl-4-[succin-2-yI-(l-phenylalanine)]-7-(5-guanidir»o-l-pentyne)-3,4-dihydr 

l,4-benzodiazepine-2^-dione trifluoracetate, 

l-phenyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4-clihydro-lH-l,4- 
benzodiazepine-2,5-<iione trifluoracetate, 

l-phenyl-4-(2<arboxy-l-phenylethyl)-7-(5-guanidino-l-pentyne)-34-dihydro-lH-l,4- 

10 benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-tsuccin-2-yl-(l-Nbutoxy)]-7-(5-guanldino-l-pentyne)-3,4-dihydrD-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yI-(l-glycine)]-7-(5-guanidlno-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-phenyl-4-[succin-2-yl-(l-valine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyrie)-3,4-dihydro-lH- 
l,4-benzodiazepine-2,5-dione trifluoracetate, 

"l-benzyl-4-(2-carboxy-l-methylelhyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2,5-dione trifluoracetate, 

l-berizyl-4-{2-carboxy-l-phenylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dii)ne trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-f-butoxy)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione trifluoracetate, 
25 (±)-l-benzyl-4-[succin-2-yl-(l-glycine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-vaUne)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyne)-34-dihydro-lH 

30 l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2<arboxy-l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5<iione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-phenyIethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-isopropyl-4-[succin-2-yl-{l-^butoxy)]-7-(5-guanidint)-^pentyne)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-4-Isuccin-2-yl-(l-glycine)]-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate. 
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ben2odiazepine-2^-dione trifluoracetate, ..u„Ar^ 
C±).l-isopropy.-4-[sucdn-2-y.-(l-pheny.alanine)H^^^^^^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 l-methyl-4-(2<arboxy-l-methylethyimN-(2-gua™dm^^^ 

aminel-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

l-xnethyl^(2-carboxy-l-phenylethyl)-74N-(2-guar,idin^^^ 

amine]-3,4^ihydK,.lH-l,4-ber«odiazepme-2^-dione trifluoracetate, 

(4.H.methyl-4-Isucdn.2-yHl-f4)utoxy)I-7-[N-{^^^^^ 
10 amineH,4^ihydro-lH-l,4-benzodiazepine-2>dior»e trifluoracetate, 

(±)-l-n,ethyl-4-[sucdn-2-yl-(l-glydne)l-7-[^^^^^^ 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dior»e trifluoracetate, 

(^H-methyl-4-[sucdn-2-yKl-vaiine)]-7-[N-(2-Ruanidmoethane)-3-ke^^^^^^^ 

amine]-3,4-dihydro-lH-1.4.ber«odlazeplne-2,5-dione trifluoracetate, 

15 (+H.methyl-4-[su«in-2-yKl-phenyIalanine)]-7W2-^^^^^^ 

3-amine]-3,4HJihvdro-lH.l,4-benzodiazepine-2^ione trifluoracetate, 
l.phenyl-4^<arboxy-l-methyiethyl)-7-[N-C2-guar^idinoethane)-^^^^^^^ 
amlnel^,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
l-phenyI-4-(2-carboxy-l-phenylethyl)-7W2-guanidinoethane)-3-^^^^^^ 

20 amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(H-)-l.phenyl-4-[sucdn-2-yl-(l-t-butoxy)I-7-tN-(2-guanidinoethar,e)^^^^^^ 
amine]-3,4-dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 

(4.)-l-phenyl-4.[sucdn-2-yHl-glydne)]-7W2-^^^^^ 
amlne].3,4-dihvdro-lH-I,4-benzodiazepine-2,5^ione trifluoracetate, 
25 (±H-phenyI-4l[sucdn-2-ylHl-valine)]-7-[N-(2-guanidinoetlnar,e)-3-lceto-l^ 
anune]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-phenvi-4.[sucdn-2-yI-(l-phenyIalanine)]-7-[N-(2-guanidinoethane)-3-^^^^^^ 
3-aminel-3,4-dihvdro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
l-benzyl-4-(2-carboxy-l-methyIethyl)-7-[N-(2-guanldinoethane)-3-keto-l-propy^^^ 

30 ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-(2-carboxy-l-phenylethyI)-7-[N-(2-guar»idinoethane)-3-keto-l-propyn-3- 

amirte]-3,4-dlhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-benzyl-4-[succin-2-yl-(l-^buU,xy)]-7-[N-(2-guani 
amine]-3,4.dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 
35 (±H-ben2yl-4:[sucdn-2-yl-(l-glydne)]-7-[N-(2-Buanidinoethane)-^^^^^^ 
amine]-3,4-dihydro-lH-l,4-benzorfiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-4-[sucdn-2-yl-(l-valine)]-7-[N-(2-guanidinoethane)-3.keto-l-propyn-3- 

aminel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-benzyl-4-[succin-2-yl-(l-phenylaIanine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyn- 

3-amine]-3,4-dihyclro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
l-isopropyM-(2-carboxy-l-methylethyl)-7-[N-(2-guanidinoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
5 l-isopropyl-4-(2-carboxy-l-phenylethyl)-7-[N-{2-guanidinoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-isop^opyl-4-[succ^n-2-yl-(^^butoxy)]-7-{N-{2-guanidinoethane)-3•keto-l-p^o 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-IN-(2-guanidinoethane)-3-keto-l-pn)py^ 

10 amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yI-(l-vaIine)]-7-[N-(2-guanidinoethane^3-keto-l-propyn-^^ 
amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succiiv2-yI-(l-phenylalanine)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-di()ne trifluoracetate, 

15 l-methyl-4-(2<arboxy-a-methylethyI)-7-(3-keto-l-propyn-3-(4-amidino-l-piperm 
3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
l-methyI-4-(2<arboxy-l-phenyiethyl)-7-[3-keto-l-propyn-3-(4-amidino-l-piperra^ 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyn-3-(4-amidino-l-piperizm 
20 3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-4-Isuccin-2-yI-(l-glycine)]-7-[3-keto-l-propyiv3-(4-arnidino-l-piperi^^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-[3-ketc>-l-propyn-3-(4-amidino-l-piperizine)l-^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l-methyI-4-[succin-2-yl-(l-piienyIalanine)]-7-[3-keto-l-propyn-3-(4-afnidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzi)diazepine-2,5-dione trifluoracetate, 
l-phenyI-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(4-amidino-l-piperizine)]-3,4 
diiiydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

l-phenyl-4-(2<arboxy-l-phenylethyl)-7-t3-keto-l-propyn-3-(4-amidino-l-piperi2ine)]-3,^^ 
30 dihydro-lH-l,4-benzodiazepine-2,5-dlone trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[3-ket(>-l-propyn-3-(4-amidino-l-piperizine)]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-^phenyl-4-[succin-2-y^(^glycine)]-7-[3-keto-^propyn-3-(4-amidino-l-pipe^izin^ 
3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-phenyI-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyn-3-(4-amidino-l-piperizine)]-^^ 
dihydro-lH-l,4-benzt)diazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperizine))-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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'^°''TbIly.-4-(2<arbox>M-meth>Methyi)-M^^^^ 

dihydro-lH-1.4-ben2odia?epine-2,5-dione trifluoracetate, 
l-benzyI-4-(2-carboxy-l-phenylethyl)-M3-kelo.l-propyn.3-(4.^ 
dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate. 
5 (±H-benzyI-4-[succm-2.yl-a-^butoxy)]-7.[3-keto-l-propyr»-^^^ 
3 4.dihydro-lH-l^-benzodiazepine.2>diane trifluoracetate, 
(I)-l-benzyl-44sucdr,-2-yHl-glycine)]-7.[3^^^^^^^ 
dihydio-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
{±)-l-benzyl-4-[succin-2-yHl-valme)]-7-[3-keto-l-propya-3.(4-am^^^^^^^ 

10 dihydro-lH-l,4-ben2odiazepine-2,5-dior»e trifluoracetate, 

(±H-benzyl-4-[sucdn-2-yl-(l-phenylaIanine)^7-[3-keto.l-propyn.3-(4-aInidino-l- 

piperizine)]-3,4-dfhydro-lH-1.4-benzodiazepine-2,5-dior,e trifluoracetate, 
l-isopropyl^{2-carboxy-l-rnetItylethyI)-7-[3-keto^l-prupyn-3-(4-amidir^^ 
3 4.dihydro-lH-l,4-ben2t>diazepine-2,5-dione trifluoracetate, 
15 l'isopropyI-4-(2-carboxy-l-phenyleti.yI)-7-[3-keto-l-p^^^^^^^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yI-(l-t-butoxy)]-7-[3-keto-l-propyn-3-(4-an.idino-l- 

piperizine)l-3,4-dihvdro-]H-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[sucdn-2-yKl-glycine)]-7-[3-ketc,-l-pro^^^^^^ 
20 3,4-dihydro-lH-l,4-ber»zodIazepir>e-2>dione trifluoracetate, 

(±)-14sopropyl-4-[sucdn-2-yHl-vaIine)l-7-[3-ketc,-l-propyit-3K^^^^^^ 
3^ihydro-lH-I,4-ber«odiazepine-2,5-dione trifluoracetate, 

{±H-isopr«pyl-4-[suann-2-yI-(l-pher»ylalanine)]-7-[3-ketc,-l-propyn-3-(4-anr.idir,o-l- 

plperizine)]-3/»-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 l.melhyl-4-(2-carb.)xy-l-tnethylethyl)-7-[2-(2-guanidinoethanethiol)-l-ethynel-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-methyI-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guar,idinoethanethiol)-l-ethynel-3,4. 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±^lHnethyl-4-[succia.2-yl-(l-^butoxy)]-7-[2-(2-guanidinoetharlethiol)-l-ethyne]-3^^^ 

30 dihydro-lH-l,4-benzodiazepine-2,5-dlone trifluoracetate, 

{±)-lHnethyl-4-[sucdr«-2-ylKl-glycine)]-7^2-(2-guanidinc)ethaitethioI)-l-ethyrie)-^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)l-7-[2-(2-guanidinoethanethiol).l-ethynel-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±H-methyI-4-[succin-2-yl-(I-phenylalanine)]-7-[2-(2-guanidirioethanethiol)-l-ethynel- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carbc.xy-l-methylethyl)-7-[2-(2-guanidinoethanethlol)-l-elhyr»e]-3,4- 

dihydra-lH-l/4-benzodiazepine-23-clione trifluoracetate. 
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l-phenyl-4-(2<arboxy-l-phenyIelhyI)-7-(2-(2-guanidinoethanethiol)-l-«thyne]-^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yl-(l-f-butoxy)]-7-[2-(2-guanidinoethanethioI)-l-ethyne]-3,^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-l-phenyl-4-[succin-2-yl-(l-giycine)]-7-[2-(2-guanidinoethanethiol)-l-ethynel-^^^ 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-vaIine)]-7-[2-(2-guanidinoethanethioI)-l-ethyrie]-^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-^phenyM-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l-eth 

10 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-(2-carboxy-l-methyIethyl)-7-t2-(2-guanidinoethanethioI)-l-€thyne]-3,4- 
dihydrp-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyI-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guanldinoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 
15 (+)-l.benzyl-4-[succin-2-yl-(l-^butoxy)]-7-[2-(2-guanidinoethanethiol)-l-ethyne]-3,^^ 
dihydro-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succln-2-yl-(l-glycine)]-7-[2-(2-guanidinoetlnanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-guanidinoethanethiol)-l-ethyne]-^^^ 
20 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyI-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l-ethyrie]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-methylethyl)-7-[2-{2-guanidinoethanethioI)-l-ethyne]-3,4- 

dihydro-1 H-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 l-isopropyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guanidinoethanethiol)-l-€thyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-f-butoxy)]-7-(2-(2-guanidinoethanethioI)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-(2-(2-guanidinoethanethiol)-l-ethyne]-3,4- 
30 dihydro-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-guanidinoethanethiol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethioI)-l-ethyne]- 
3,4-dihydro-lH-l,4-benz(»diazepine-2,5-dione trifluoracetate, 
35 (±)-l-methyIO-phenyl-4-(2-carboxy-l-methylethyI)-7-(5-guanidino-l-pentyne)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dit)ne trifluoracetate, 

(±)-l-methyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-(5-guanidino-l-pentyne)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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lH-l,4-benzodiazepine2,5-dione trifluoracetate, , , ^ ^.^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, , , ^ ^-u 

lH-U-benzodiazepine-2>dione trifluoracetate, 
(±H-methyl-3-phenyl-44succm-2-yHl-phenyIaIanine)]-^^^^^ 

dihydio-lH-l,4^«nzodiazepme-2,5-dione trifluoracetate, .ihvdro-lH- 
(±)r3^ipher.yI^2-carboxy-l-rnethylethy.)-7-(5-^^^^^^ 

10 l,4-benzodiazepine-2,5-dione trifluoracetate, ^ ^ihvHro IH- 

(±).l>diphenyl^-(2<arboxy-l-phenylethy.)-7-(5-guanidino-l-p«^^^^ 

l,4.benzodiazepine-2,5-dione trifluoracetate, . , . ^-u j „ ih 

(±H>dipi.enyl-4.[succin-2-yKl-t-butoxy)l-7-{5-guanidino-l-pentyne)^^^^^^ 

I4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±,-l>dlphenyl-4.[succin-2-yl^Hlydne)].7-(^^^^^^^^ 

benzodiazepine-23-diorte trifluoracetate, , , , iH l 4 

(±H>diphenyl-4-[sucdr,-2-yl-(l-valine)]-7-(5-guanidino-l-^^^ 

benzodiazepine-2,5-dione trifluoracetate, x,A^ihvdro- 
(±H,3-diphenyl-4-[succin-2-yl-(l-phenylalar,ine)]-7-(5-guar»idino-l-per,ty^^^^^^ 

20 lH-l,4-benzodiazepine-2>dione trifluoracetate, 

(±H-benzyl-3-phenyl-M2<arboxy-I.inethyiethyI)-7K5-guar,idir,o-I-^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-3-pheoyl-4-(2-carboxy-I-pl»enylethyl)-7H5-guanidin<^l-penty^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±H-benzyl-3-phenyI-4.[sucdr,-2-yl-(l-^butoxy)]-7-(5-gua^^^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyI-4-[succin-2-yl-(l-glycine)]-7-(5-guanidin^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-3-pheny!-4-[.uccin-2-yi-(l-valine)]-7-(5-gua^^^ 

30 iH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-ber,zyI-3-pi.enyl-4-[succin-2.yHl-phenylalar,ine)]-7K5.guanidino-^^^^^ 

dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
{±H-isopropyr-3-pl.enyl-4-(2-carboxy-l-metlvletf.yI)-7-(5:guanidino-^^^^ 

dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±H-isopropyl.3-phenyl-4-(2<arboxy-l-pl.enyIeti.yI)-7-(5-guan^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±).^isopr„pyi-3-phe^y.-4-[succi^-2-yl-(l-^butoxy)^7-(5-guanidino.^pen^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-isopropyl-3-phenyI-4-[succin-2-yI-(l-gIycine)]-7-(5-guanidino-l-pentyne)-3,4- 

dihydro-lH-l,4-benzodia2epine-2^-clione trifluoracetale, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-(5-guanidino-l-pentyneV^^ 
lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
5 (±)-l.isopropyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyne 
dihydro-lH-l,4-ben2odiazepine-2^-dione trifJuoracetate, 

(±)-l-methyl-3-phenyI-4-(2-carboxy-l-methyIethyl)-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine)-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyI-4-{2<arboxy-l-phenylethyl)-7-[N-{2-guanidinoethane)-3-keto-^ 

10 propyn-3-amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 

(±)-l.methyl-3-phenyl-4-[succin-2-yl-(l-J-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-annine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

15 (±)-l-methyl-3-phenyl-4-[succin-2-yI-{l-valine)]-7-[N-(2-guanidinoethane)-3-keto-l^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yl-{l-phenylalanine)]-7-[N-(2-guanidinoethane)-3- 
keto-l-propyn-3-aniine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(2-carboxy-l-rnethylethyl)-7.[N-(2-guanidinoethane)-3-keto-l-propyn- 

20 3-amine]-3,4-dihydro-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-(2<arboxy-l-phenylethyl)-7-[N-(2-guanldinoethane)-3-keto-l-propyn^ 
3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-i;3-diphenyl-4-[succin-2-yl-(l-^butoxy)]-7-(N-(2-guanidinoethane)-3-keto-l-propyn-^^ 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

25 (±).l,3-diphenyl-4-[succin-2-yl-(l-glycine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyri-^^ 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-dlphenyl-4-[succin-2-yl-{l-valine)]-7-[N-{2-guanidinoethane)-3-keto-l-propyn-3- 
ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-guanidinoetharie)-3-keto-l- 

30 propyn-3-ainine]-3,4-dihydro-l H-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-(2-carboxy-l'-methylethyl)-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydri)-lH-l,4-benz()diazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7'IN-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dihydro-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±)-l-benzyl-3-phenyl-4-(succin-2-yl-{l-l-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l- 
propyn-3-amine]-3,4-dlhydro-lH-l,4-benzodiazepir^e-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-pheriyl-4-[succin-2-yl-(l-glycine)]-7-(N-(2-guanidmoethane)-3-keto-l^ 
propyn-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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propyn-3-aminel.3,4-dihydro-lH-l,4-benzodiazeplne-2^^ trifluo^cetate^ 
(.H-benzyl-3-phenyl-4-[s«cdn-2-y.-(l-phenylaIaninen^ 
l-propyn-3-amine]-3,4Kiihydro.m-l^benzodiazepine-2^-di^^ trifluorace^te 

5 J-l-isopropyl-3-pheny.-4-(2:carboxy-l.methylethyIK^^^^^ 

l-propyn-3-aminel-3,4Kiihydro-lH-l,4-benzodiazepine-2^o^^ trifluoracetate 
(±H-isopropyl-3-phenyI-4-(2<arboxy4-phenylethylK^^^^^^ 
propyn^mine].3Adihydro-lH-U-benzodiazepine-2,5-dione trifluoracetate, 
(±H-isopropyl-3-phenyM4sucdn-2-ylKl-^butoxy)^7-[N-(2-guanid> 

10 propyn-3-ammel-3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 

(■.)-l-isopropyl-3-phenyl-4-[sucdn-2-yKl-glydne)].7W^^^ 
propyn.3-arnine]-3,4.dihydro-lH-l,4-benzodiazepiae-2,5-dione trifluoracetate, 

(+H-isopropyl-3-phenyI-4-[sucdn-2-yWl-vaIine)]-7-IN-(2-guanidin^^^^^ 

propyn^mineH,4.dihydro-lH-l>l-benzodiazepine-2,5-dione trifluoracetate, 

15 (±H-isopropyt-3.phenyl^[succin.2-yl-(l-phenylalanine)]-^^^^^^ 

keto-l-propyr>-3-anuneI-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dionetrifluoraceU 

{±)-l-methyl-3-phenyl-4K2<arboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(4-a^^^ 

piperizine)]-3,4^ihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+).l-methyl-3-phenyI-4-(2-carboxy-l-phenylethyl)-7-l3-keto-l-propyn-3-(^^^^^ 

20 piperizine)]-3,4-dihydro-lH-l,4-benz«diazepine-2,5-dior,e trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[sucdn-2-yl-(l-t-butoxy)]-7-[3.keto.l-propyn.3-(4-amidino-I- 
piperizine)].3,4-drhydro-lH-l,4-benzodia2eplne.2,5-dione trifluoracetate, 

(±)-l-met!.yI-3-phenyl-4-[succin-2-yl-(l-gIydne)l-7-[3-ketc^^^ 
piperizine)1.3,4^ihvdro-lH-I,4-benzcKdiazepine-2,5-dione trifluoracetate, 

25 (±H-methyl-3-phenyl-4.[sucdn-2-yl-{l-valine)]-7-[3-keto-l-propyn-3-(4-amid.no-l- 
piperizine)]-3,4-dilivdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-lsucdn-2-yl-(l-phenyIalanine)l-7-[3-keto-l-propyn-3-(^^^ 
l-piperizine)]-3.4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4.(2-carboxy-l-nnethylethyl)-7-[3-keto-l-propyn-3-(4-amidino-l- 

30 piperizine)]-3,4-dihydro-lH-l,4-ben2adiazepine.2,5^ior>e trifluoracetate, 

(±)-l,3-diphenyI-4-(2-carboxy-l.phenyIethyl)-7-I3-keto.l.propyn-3-(4-ainidino.l- 
piperi2ine)l-3.4-dihydro-lH-l,4-betvzodiazepine-2,5-dione trifluoracetate, 
(±)-U-diphenyl-4-[sucdn-2-yl-(l-Nbutoxy)]-7-l3-keto-l-propyn-3-(4-amidino-l- 
piperizine)]-3,4-dihydn.-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±)-l,3-diphenyI-4-[succin-2-yl-(l-glycine)I-7-[3-keto-l-propyn-3-{4-amidino-l- 
piperizlne)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-dipiienyI-4-[succin-2-yHl-valine)l-743-keto-l-propyn-3-(4-ainldir,^^^^ 

3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate. 
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(±)-l>diphenyM-[succin-2-yl-(l-phenylalanine)]-7-(3-keto-l-propyn-3-(4-amid 
piperi2ine)]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±H-benzyIO-phenyl-4-(2<arboxy-l-melhylethyl)-7-I3-kelo-l-propyn-3-(4-amidino-l- 
piperizine))-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-i.benzyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperi2ine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyr\-3-(4-amidino-l- 

10 piperi2ine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, . 

(±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperi2ine)]-3,4-dlhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(succin-2-yl-(l-phenylaIanine)]-7-[3-keto-l-propyn-3-(4-amidino- 
l-piperizine)]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

15 (±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperi2ine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperi2ine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyn-3-(4-amidirio-l- 

20 piperizine)]-3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyM-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyn-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yI-{1-va]ine)]-7-[3-keto-l-propyn-3-(4-afnidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

25 (±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-phenylalarilne)]-7-[3-keto-l-propyn-3-(4- 
amidino-l-piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2<arboxyM-melhylethyl)-7-l2-(2-guanidinoethanethiol)-l- 
ethyne]-3,4-dihydro-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyi-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guanidinoethanethiol)-l- 

30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±^^methyl-3-phenyl-4-[succin-2-yI-(^^butoxy)]-7-[2-(2-guanidinoethanethiol)-^ 
ethyne]-3,4-dihydro-lH-l,4-benz()diazepine-2,5-dione trifluoracetate, 
(±)-l-methyN3-phenyI-4-(succin-2-yl-(l-glycine)]-7-[2-(2-guanidinoethanethiol)-^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 {±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-guanidinoethanethio!)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-{l-phenylalanine)]-7-[2-(2-guanidinoethariethioI^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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3 4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(lH>dipheny^4-(2-ca^boxy-l-phenylethyl)-H2K2-guanidi^ 
3 4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
5 (±)-l^-diphenyl-44s«ccin-2-yKl-f-butoxy)]-7^^^^^ 

dihydro-lH-l,4-benzodiazepine-2^-dior« trifluoracetate, 

(±)-l>dipher»yI-4-[succin-2-yHl-glycm^^^^^^^ 
dihydro-lH-M-benzodiazepine-2,5-dione trifluoracetate, 
(±H>diphenyl-44sucdn.2-yHl-valine)]-7-[2-(2-guanidinoethar,et^ 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+H,3Kliphenyl-4-[succfn-2-yl-{l-phenylalanine)l-H2-(2-guanidln«^^^^ 
ethyr,e]-3,4-dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 

(±).l-benzyl-3-phenyI-4-{2<arboxy-l-ntethylethyl)-7-[2-p^^^^^ 
etliyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2>dione trifluoracetate, 
15 (±)-l-benzyI-3-phenyl-4-(2<arboxy-l-phenyIethyl)-7-[2-^^^^^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l.ber,zyl^phenyI-4-[sucdn-2-yl-(l-t-butoxy)]-7-t2-(2-guanidinoethane^^^^ 

ethyne]-3,4-dihydn,-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyI-44sucdn-2-yIKl-glycine)]-7-l2-(2-guani^ 
20 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyW4sucdn-2-yHl-valine)l-742-(2-^^^^^ 

3 4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-3-phenyl-4-[sucdn-2-yKl-phenylaIanine)l-742-(2.guanidin^ 

ethynel^,4-dihydro.lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±)-l.isopropy!-3-pherty|.4-(2<arboxrl-methyIethyl)-7-[2-(2-guanidin^ 
ethynel-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-lH-sopropyI-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-{2-guanid 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-pl.eayl-4-(sucdn-2-y!Kl-Nbutoxy)h742-(2-guanid^ 
30 etl.yne]-3,4-dihydro-lH-l,4-beiuodiazepine-2>dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yKHlycine)]-7^2K2-guar»rdinort 
ethyne]-3,4Hlihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-isapropyl-3-phenyl-44sucdn-2-yKl-valine)]-7-l2-(2-guanidinoetlianetl.iolH 
ethynel-3,4Hlihvdro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
35 (±H-isopropyl-3-pI,enyl-4-[sucdn-2-yl-(l-phenylalanine)]-742-(2-guanidinoeti^^^^^ 
l-ethynel^>dihydro-lH.l,4-benzodiazepine-2,5-dione trifluoracetate. 
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Example 3 



.COaH 




O 



0 



CH, 



5 



l'methy!'4'(2'Carboxyethylh7-(5'gitamdino'l'pentyt)^^^ 
benzodiazepine-lfS-dione trifluoracetate. 



a) A magnetically stirred slurry of 45mgs l-inethyI-4-(2-carboxyethyl)-7-{N-boc-5- 
amino:l-pentynyl)-3,4-clihydro-lH-l,4-benzodiazeplne-2>dione benzyl ester (0.0924mmol) 
in 2.0mL ethyl acetate and lOmgs of 10% palladium on carbon was stirred under an 
atmosphere of hydrogen for 3 hours. Tlie mixture was filtered, washing the solids with ethyl 
10 acetate, and concentrated in vacuo to yield 45mgs (99%) l-methyl-4-(2<arboxyethyl)-7-(N- 
boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione benzyl ester. NMR 



(CDCIs , dTMS) 7.63 (IH, d, 4jhh=2Hz, Ar-H o-CON), 735-7.27 (6^ Ph, p-CON), 7.06 (IH, 
d. 3JHH=8Hz, fH-CON), 5.11 (2H, s, OCH2), 4.55 (IH, bs, BocNH), 3.98 (IH, d, 2jhh=15H2, 
NCHHCO), 3.94 (2H, q, '^]hh=7Hz, NCH2), 3.80 (IH, d, 2jHH=15Hz, NCHHCO), 3.35 (3H, 
15 s, NCH3), 3.08 (2H, q, ^^JhH=6.5Hz, B0CNHCH2), 2.88-2.67 (2H, m, CH2CO2), 2.62 (2H, t 
^jHH=8Hz, ArCH2), 1.65 (2H, p, ^JhH=«H2), 1.49 (2H, p, 3jj^^=8Hz), 1.42 (9H, s, f-Bu), 
135 {2H, p, 3jHH=ftH2). ^^C NMR (CDCIa.dTMS) 1712, 168.9, 167.3, 140.1, 138.8, 135.6, 
132.2, 130.2, 128.5, 128.4, 1283, 120.9, 66.6, 523, 45.1, 40.4, 34.9, 34.8, 32.9, 30.7, 29.9, 28.4, 26.4. 



20 lH-l;4-benzodiazepine-2,5-dione for l.methyi-4-(2-carboxyethyl)-7-(N-boc-5-amino-l- 
pentynyI)-3,4-dihydro-lH-l,4-benz(xliazepine-2,5-dione benzyl ester there may be 
prepared, for example, the folk)wing compounds: 

l-methyl-4-(3-etht)xy-l-methyl-3-oxo-l-propyI)-7-I5-(N-Boc)-amino-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-pr()pyl)-7-[5-(N-Boc)-amino-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyi-4-[2-(l-f-butoxy-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyglycinyM-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
30 penty l]-3,4-d ihydro-l H-1 ,4-benzod iazepine-2,5-d ione, 

(±)-l-methyI-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l-methyl-4-[2-(l-ben2yloxyphenyIalnnyl-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino-l- 
pentyl]-3,4-d ihydro-1 H-1 ,4-benzod iazepine-2,5-d ione, 



Using the above priKedure, but substituting the appropriate 7-alkynyl-3,4-dlhydro- 
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l-phenyl-4-{3.ethoxy-l-methyl-3-oxo-l-propyI)-7-[5-(N-B^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-phenyl-4-(3-ethoxy-l.phenyl-3-oxo-l-propyl)-7-[5-(N-BocM^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 (±)-l-phenyl-4-[2-(W-butoxy^-benzyIoxy)succInyin^^^^^^^ 
dihydro-lH-l,4-benzodiazepine-2^ione, 

(±)-l.phenyl.l-[2-(l-benzyloxyglydnyR-^^^^^ 

pentyll-3A<«hydro-lH-l,4-benzodiazepme-2,5-dione, 

(±H.phenyI-4.[2-(l-benzyloxyvaIinyI-4-benzyloxy)sucdnyIW^^^^^^ 
10 oentyn-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione. 

(±)Zphenyl-4-l2-(l.benzyloxyphenylaIanyM-benzyloxy)su 

pentyl.]-3.4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

LLyI-4-(3-ethoxy-l-methyl-3.,xo.l-propylK-[^^^^^^^ 

lH-l,4-benzodiazepine-2^-dione, 
15 l.benzyl-4-(3-ethoxy-l-phenyl-3-oxo-I-prc.pyI)-7-[^^^^ 

lH-l,4-benzodiazepine-23-dione, 

(±)-l-benzyI-4^2-(l-^butoxy-4-benzyloxy)succmyI)]-74H^^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±).l-benzyl-4-[2Kl-benzyloxyglycinyl-4-benzyIoxy)sucdnyl)]-7-^^^^^^ 

20 pentyl]-3,4-dihyclro-l H-l,4-benzodiazepine-2.5-dione, 

(±)-l-benzyI-4-t2-(l-benzyluxy^Mlmy.-4-benzyIoxy)sucdnyl)^7-^^^^^^ 

pentyI]-3,4-dihydro-XH-l,4-benzodiazepine-2^-dione, 
(±H-benzyl-4^2-(l-benzyloxyphenyIalanyl-4-benq.loxy)suc^^^^^^ 
pentyI]-34-dihydro-lH-l,4-benzodia2epine-2^-dione, 
25 l-isopropyl-4-(3-ethoxy-l-methyr-3H,xo-l-propyI).745-(N-Boc)-a^^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

lHs'opropyI-4-(3-ethoxy-l-phenyl-3-<,xo-T-pr«pyl)-7-[5-(N-Boc)-amino-^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione. 
(±)-W«,propyI-4-[2-(l-^butoxyHl-benzyk,^^^^^ 
30 dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyl-4.I2-(l.benzyIoxyglydnyM4,enzylo^^^^^ 

pentyl]-3,4-dihydro-lH-l,4-benzodIazepine-2^-dione, 

(±H-isopropyl-4-[2-a-benzyloxy^'alinyl-4-benzyloxy)sucdnyl)]-7-[5-^^^^^ 

pentyl]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±H-isopropyl'-4-[2-(l-benzyIoxypheny.alanyl-4-benzyloxy)sucdnyl)]-7-^^^^ 
l-pentyl]-3,4-dihvdro-lH-l,4-benzt)diazepine-2,5-dione, 
l-melhyl-4-(3-ethoxy-l-methyl-3-ox»-l-propyl)-7-l5-cyano-l-penty^^^^^^ 

benzodiazepine-2,5-dione. 
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l-methyI-4-(3-ethoxy-l-phenyI-3-oxo-l-propyI)-7-I5-cyano-l-pentyll-3,4^^ 
benzodiazepine-2^-dione, 

(±)-^methy|.4-[2-(^f-butoxy-4-benzyloxy)succinyl))-7.[5<yano-^pentyI]04-dihydro-lH- 

l,4-benzodiazepine-2^-d ione« 
5 (±)-l-methyl-4-[2-(l-benzyloxyglyc'myl-4-benzyloxy)succinyl)]-7-[5-cyano-l-pentyl]-3^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-ben2yloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-cyano-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2-(l-benzyloxyphenylalanyI-4-benzyIoxy)succinyl)]-7-[5<yano-l-pentyI]- 
10 3,4-dihydro-lH-l,4-benzodiazepine-2^-d5one, 

l-phenyI-4-(3-ethoxy-l-inethyl-3-oxo-l-propyI)-7-[5-cyano-l-pentyl]-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione, 

l-phenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[5-cyano-l-pentyl]-3,4-dihydro-lH-l,4- 

benzi)diazepine-2,5-di()ne, 
15 (±)-l-phenyl-4-[2-(l-t-buti)xy-4-benzyIoxy)succinyl)]-7-[5-cyano-l-pentyll-3,4-dihydro-lH^ 
l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyglycinyI-4-benzyloxy)succinyl)]-7-[5-cyano-l-pentyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-ditme, 

(±)-l-phenyl-4-[2-(VbenzyloxyvaIinyl-4-benzyU>xy)succinyI)]-7.[5<yano-l-pentyl]r3,4- 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(+)-l-phenyl-4-[2-(l-benzyIoxyphenyla!anyl-4-benzyloxy)succinyl)]-7-[5-cyano4-penty^ 
3,4-d ihyd m-1 H-1 ,4-ben2od iazepine-2,5-d ione, 

l-benzyl-4-(3-ethoxy-]-methyl-3-oxi)-l-propyI)-7-[5-cyano-l-pentyl]-3,4-dihydro-l^ 
benzodiazepine-2,5-dii)ne, 
25 l-benzyl-4-(3-ethoxy-l-phenyl-3-oxi)-l-propyl)-7-[5-cyano-l-pentyl-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione; 

(±)-l-benzyl-4-[2-(l-f-butoxy-4-benzyloxy)succmyl)]-7-I5<yano-l-pentyl]-3,4<lihydro4H 
l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyh)xyglycinyI-4-benzyloxy)succinyI)]-7-[5<yano-l-pentyI]-3,4- 
30 dihydro-lH-l/4-benzodiazepine-2,5-dione, 

(±)-l-benzyM-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyI)]-7-[5<yano-l-pentyl]-3,^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-4-[2-{l-ben2yU)xyphenylalanyl-4-benzybxy)succinyI)]-7-[5-cyano-l-pentyl]- 
3,4-dihydro-lH-l,4-ben2odiazepine-2^-di()ne, 
35 l-isopropyl-4-(3-ethoxy-l-methyl-3-ox(vl-propyl)-7-[5<yano-l-pentyl]-3,4-dihydro-lH- 
l,4-benzodiazepine-2^-di()ne, 

l-isopropyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[5<yano-l-pentyI]-3,4-di 
l,4-benzodiazepine2,5-diiine. 
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(±)-WsopropyI^l2-(l-^butoxH-benzyloxy)succinyl)]-^^^^ 
lH-l,4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-4-[2Kl-ben2yloxyglycinyM-benzyloxy)suc^^^^^^^ 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
5 (±)-Wsopropyl-M2-(l-benzyloxyvalinyi-4-benzyloxy)^^^^^ 
dihydro-lH-l,4-benzodiazepine-2^dione, 

(±H-isopropyl-4-[2Kl-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5^ano-l- 
pentyl]-3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l.methyI-4-(3-ethoxy-l-methyl-3H,xo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethyl]-3,4- 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l-ethyI]-3,4. 

dihydro-lH-l,4-benzodi'azepine-2^dione, 

(±)-l-methyl-4-[2-(l+butoxy-4-benzyloxy)succinyl)].7.[2K3-cyaaophenyl)-l-ethyll-34- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±).l-methyl-4-[2<14,en2yloxyglycinyl-4-benzyloxy)succinyl)l-7-[2-(3^^^^ 

ethyl]-3,4-dihydro-lH-l,4-ben2odiazepme-2^-dione, 

(±).l-methyl-442-(l-benzyloxyvalinyl-4-ben2ylaxy)succinyI)]-7-[2-(3-cyanophenylH- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-methyl-4-[2<l-benzyloxyphenylalanyl-4-benzyloxy)sucdnyl)1.7-[2-^^^^^^ 

20 l-ethyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

l-phenyI-4-(3-ethoxy-l-methyI-3-oxo-l-pr«pyr)-7-[2-(3-cyanophenyI)-l-ethyn-3,4- 

d!hydro-lH-l,4-ben2odiazepine-2^-dlone, 

l-phenyI.4-(3-ethoxy-l-phenyI-3-oxi,-l-propyl)-7-[2-(3<yanophenyl)-l^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
25 (±)-l-phenyl-442-{l-f-butaxy-4-benzyloxy)sucdnyl)]-7-[2-(3-cyanophenyl)-l-ethyll-3,^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

{±H-phenyl-4-t2-(l-ben2yloxyglycinyl-4-benzyIoxy)succinyl)l-7-[2-(3-cyanophenylH- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

{±)-l-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenylH- 

30 ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-442-(l-benzyloxyphenyIalanyl-4-benzyloxy)sucdnyl)m2.(3-cyanoph 

l-ethyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-diane, 

l.benzyl-4-(3-ethoxy-I-methyl-3-oxo-l-propyl)-7-[2-(3<yanophenyI)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 i-benzyl-4-(3-ethaxy-l-phenyl-3-oxo-l-propyl)-7-[2-{3-cyanophenyl)-l-ethyl]-3,4- 

dihydro-lH-l,4-benzodiazepinii-2,5-d ione, 

(±H-benzyl-4-[2-{l-f-butoxy-4-ben2yU.xy)succinyl)]-7-[2-(3-cyanophenyl)-l-ethyl]-3,4- 
dihydro-lH-l,4-benzodiazeplne-2^-dione, 
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(±)-l-benzyl-4-[2-(l-benzyloxygIycinyI-4-ben2yloxy)succinyl)]-7-[2-(3<yanophenyl)-l^ 
ethyI]-3,4-dihydro-lH-l,4-benzocliazepine-2,5-dione, 

(±)-l-benzyl-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)succinyI)]-7-[2-(3-cyanophenyl)-l- 

ethy!]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
5 (±)-l.benzyl4-[2-(l-benzyloxyphenyIaIanyl-4-benzyloxy)succinyl)]-7-[2-{3-cyanophenyl)- 

l-€thyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-isopropyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[2-(3-cyanophenyl)-l-ethyI]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-isopropyl-4-{3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-I2-(3-cyanophenyl)-l-ethyl]-3,4- 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[2-(3-cyanophenyl)-l-elhyll-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(+)-l-isopropyl-4-[2-(l-benzyIoxyglycinyl-4-benzyIoxy)succinyI)]-7-[2-(3<yanoph^^^ 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
15 (±)-l-isopropyl-4-[2-(l-benzyloxyvalinyl-4-ben2yloxy)succinyl))-7-[2-(3-cyanophenyl)-l- 
ethyJ]-3,4-d!hydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)J-7-[2-(3- 
cyanophenyl)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
l-methyI-4-{3-ethoxy-l-methyI-3H>xo-l-propyl)-7-[N-[2-(N-Boc)-aminoethane]-3-^^^ 
20 propyl-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)-aminoethane]-3-^^^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzt)diazepine-2,5-dione, 

(±)-l-methyI-4-[2-(l-^butoxy-4-benzyloxy)succinyI)l-7-[N-(2-(N-Boc)-amlnoethane]-3- 
keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzi)diazepine-2,5-dione, 

25 (±)-l-methyl-4-[2-(l-ben2ylc)xyglycinyl-4-benzyloxy)sucdnyl)]-7-[N-[2-(N-Boc)- 
aminoelhane]-3-kelo-l-pr()pyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,W 
(±)-l-methyl-4-[2-(l-benzyloxyvalinyl-4-benzyIoxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2>dio 
(±)-l-methyl-4-[2-{l-benzyIoxyphenylalanyl-4-benzyloxy)succinyl)]-7-[N-I2-(N-Boc)- 

30 aminoethane]-3-keto-l-propyI-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione^ 
l-phenyl-4-(3-ethoxy-l-methyl-3-()xo-l-pn)pyl)-7-[N-[2-(N-Boc)-aminoethane]-3-keto-l- 
propyl-3-ainine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
l-phenyl-4-(3-ethoxy-l-phenyl-3-oxO'l-propyl)-7-[N-(2-(N-Boc)-aminoethane]-3-^^ 
pri)pyl-3-amine]-3,4-dihydr<>-lH-l,4-benzodiazepine-2,5-dione, 

35 (±)-^phenyI-4-[2-{l-^butl)xy-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)-aminoelhane]-3- 
keto-1 -propyI-3-amineJ-3,4-dihydrci-l H-1 ,4-benzodiazepine-2,5-dione, 
(±)-l-phenyl-4-I2-(l-benzyU)xygIycinyl-4-benzyk)xy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoelhane]-3-kett>-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-di^ 
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(±)-l-phenyl-4-[2-(l-benzyIt.xyvalinyl-4-benzyloxy)succinyI)]-7-[N-[2-(N-Boc)- 

aminoBthane]-3-keto-l-propyl-3-amine]-3.4Klihydrc>-lH-l,4-benzodiazep^^^^ 

(+)-l-phenyl-4-l2-{l-benzyloxypheaylalanyl-4-benzyloxy)sucdnyl)I.7-[N.[2-(N-Boc)- 

an.inoethanel-3-keto-l-propyl-3-an.ine]-3,4-dihydro.lH-U^^^ 
5 i-benzyI-4-(3-ethoxy-l-methyl-3H,xo-I-propylHW^^^^^ 
propyl-3^inine]-3,4.dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4^-ethoxy-I-phenyl-3-oxo-l-propyl)-7W2^^^^ 
propyl-3-aininel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±H-benzyl-4^2-{l-^butoxy^-benzyloxy)succinyl)]-7W2-(N-^^^^^^ 
10 l.propyM-aminel-3,4-dihydro-lH-l>benzodiazepine-2^-dione, 

(±)-l-benzyM-l2-(l-ben2yloxyglydnyl-4-benzyloxy)suCcinyl)l-7-[N-[2-(N-Boc 

ammoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4*enzodiazepin^^^^^ 

(±H-benzyI-4-[2-(I-ben2yU.xyvalinyl-4-benzyloxy)succinyl)I-7-[N.[2.(N-Boc)- 

am.noethane]-3-keto-l-propyl.3-amM-3,4Klihydro-lH-l,4^,^^^ 
15 (±H-benzyl-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)succinyl)1.7-[N-t2-(N-Boc)- 

aminoethane]-3.keto-l-propyl-3^mme>34-dihydrc.lH-14-b^^^^^ 
l.isopropyl-4-(3-ethoxy-l-methyl-3H,xo-l-propyI)-7-[N-P^^^^^ 
l-propyl-3-aininel-3,4Hiihydro-lH-l,4-benzodia2epine-2>dione, 
l.isopropyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[N-[2-(^^^^^^ 

20 l-propyl-3-amme]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±)-Wsopropyl-442Kl-f-butoxy-4-benzyloxy)succinyI)]-7W2-(N-^^^^^ 
keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyM-[2-0-benzyloxyglycinyl-4-benzyloxy)succinyI)]-7-IN-t2-(N-Boc)- 
aminoethanel-3-keU>l-propyI-3.aminel-34-dihydro-lH-M4.enzod«^^^^ 

25 (±H-isopropyI-4-t2-(l-benzyIoxy^'alinyl-4-benzyloxy)succmyI)l-7-[N-[2-(N-Boc)- 
aminoethanel-3-keto-l-propyI-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,^^ 
(+H-isopropyl-4-[2-(l-ben2yloxyphenyIalanyl-4-benzyIoxy)succinyl)]-7-[N-[2-(N-Boc)- 
ammoethane]-3-keto4-propyl-3-amine]-3,4-dihydro-lH-MWodiazeplne^^^^^ 
l-methyl-4-(3-ethoxy-l-methyl-3-oxo-l-prc.pyl)-7-[3-keto-l-propyl.3-l4.{N-Boc)-l- 

30 piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

l-methyl-4-(3-ethoxy-l-phetiyl-3K.xo.l-propyI)-7-[3-keto-l-propyl-3-[4-(N-Boc)-l- 

piperizine]]-3,4-dlhydro-lH-l,4-benzodiazepine-2^dione, 

(±H-melhyI-4-[2-(l-t-butoxy-4.benzyloxy)succiny!)]-7-[3-keto-l-pmpyl-3-[4-(N-Boc)-l^ 

piperizine]]-3,4-dihydro-lH-U-benzodiazepine-2,5-dione, 
35 {±).i.methyI-4-I2Kl-benzyloxygIyrinyl-4-benzyloxy)succinyl)]-743-keto-l-propyJ-3-[4-(^^ 

Boc)-l-P>pe"Z'"ell-3'4-d''iydro-lH-1.4-benzodiazepine-23-dione, 

(±)-l-methyI-4-[2-{I-benzyU.xyvalinyl-4-benzylc,xy)succinyl)]-7-[3-keto-l-propyl-3-[4-(N. 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
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(±H-melhyl-4-I2-(l-benzyl(>xyphenylalanyl-4-ben2yloxy)sucdnyI)]-7-[3-k^^ 
I4-(N-BcK)-l-piperi2ineJ]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
l-phenyl-4-(3-ethoxy-l-melhyI-3-oxo-l-propyI)-7-(3-kelo-l-propyl-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
5 l-phenyM-(3-elhoxy-l-phenyl-3-oxo-l-propyI)-7-[3-keto-l-propyl-3-[4-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-(3-keto-l-propyl-3-I4-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione; 

(±)-l-phenyI-442-(l-benzyloxyglycinyl-4-benzyloxy)succinyI)]-7-[3-keto-l-propyl-3-[4-(N 

10 Boc)-l -piperi2inel]-3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-I2-(l-benzyIoxyvalinyl-4-benzyk)xy)succinyl)]-7-[3-keto-l-propyI-3-[4-(N- 

Boc)-l-piperizine]]-3,4-dihydro-l H-1 ,4-benzodia2epine-23-dione, 

(±)-l-phenyl-4-(2-(l-benzyloxyphenylalanyl-4-benzyk)xy)succinyl)]-7-[3-keto-l-propyl-3- 
[4-(N-Boc)-l-piperi2ine]]-3,4-dihydri)-lH-l,4-ben2()diazepine-2,5-dione, 
15 ]-benzyl-4-(3-elhoxy-l-methyl-3-oxo-l-propyI)-7-[3-kelo-l-propyI-3-14-(N-Boc)-l- 
piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4-(3-elhoxy-l-phenyl-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-[4-(N-Boc)-l- 
piperizinel]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-4-[2-(l-/-buloxy-4-benzyloxy)succinyl)]-7.[3-keto-l-propyl-3-I4-(N-Boc)-l- 
20 piperizine]l-3,4-dihydru-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyI-4-[2-(l-benzyk)xyglycinyl-4-benzyk)xy)succinyI)]-7-[3-keto-l-propyl-3-[4-(N- 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

{±)-l-benzyI-4-[2-(l-ben2y!oxyvalinyl-4-benzyh)xy)succinyl)]-7-[3-keto-l-propyl-3-[4KN- 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

25 (±)-l.benzyl-4-[2-(l-benzyloxyphenylaianyl-4-benzyk)xy)succinyi)]-7-(3-keto-l-propyl-3- 
[4-(N-Boc)-l-piperi2ine]]'3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
l-isopropyl-4-(3-ethoxy-l-methyl-3-()xc)-l-propyl)-7-[3-keto-l-propyI-3-[4 
piperi2ine]]-3,4-dihydri>-lH-l,4-ben2odia2epine-2,5-dione, 
^isop^opyl-4-(3-elhl)xy-^pheny^3-oxo-^propyI)-7-[3-keto-l-p^opyl-3-[4-(N-^^ 

30 piperizine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 

(±)-l-isopropyl-4-[2-(l-Nbutoxy-4-benzyk>xy)succinyI)]-7-[3-keto-l-propyI-3-[4-{N-Boc)-^ 
piperizine]]-3,4-dihydro-lH-l,4-benzi)diazepine-2,5-dione, 

(±)-l-isopropyl-4-[2-(l-benzyIoxyj5lycinyl-4-benzyloxy)succinyI)]-7-[3-keto-l-propyl-3-[4- 
(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione; 
35 (±)-l-isopropyl-4-[2-(l-benzyh)xyvalinyI-4-benzyU)xy)succinyI)]-7-[3-keto-l-propyl-3-[4- 
(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzc)diazepine-2,5-duine, 
(±)-l-isopropyl-4-[2-{l-benzyloxyphenylaIanyl-4-ben2yU>xy)succinyI)]-7-[3-keto-l-propyl 
3-[4-(N-Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
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WO 93/08174 ,u 1 » ..v« 1 ort)Dvn-7-r2-I2-{N-Boc)aininoethanethiolH- 

l-methyl-4-(3-ethoxy-l-methyl-3-«xo-l -propyl; / l-i v 

ethyll-3,4-dlhydro-lH-l,4-benzodiazeplne-2^-dione, 

l.inethyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyi; / i i v 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

5 (t)LethyI-4-[2-(l-^butoxy-4-benzylo^^^^^^^ 
ethyll-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±H-methyI-4-I2-{l-benzyloxyglycinyl-4.benzyloxy)sucdnyl)]-7-[2-[2-(N- 

13oc)aminoethanethiol]-l-ethyll-3^-dihydro-lH-l,4-benzodiazepi^^^^ 
(±).l.methyl-4-l2-{l-benzyloxyvaliny!-4-benzyloxy)succinyI)]-7-[2-[2-(N- 
10 Boc)amlnoethanethiol]-l-ethyl]-3,4-dihydro4H-l,4-benzodiazepme-2,^^^^^^ 
(H-)-l-methyI-4-[2-{l-ben2yloxyphenylalanyl-4-benzyloxy)succinyI)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyU-34-dihydro-lH-l,4-benzodiazepine-2>dlone 

l-phenyI-4-(3-ethoxy-l-methyl-3<.xo-l-propy.mH2^^^^^ 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 l-phenyl-4-(3-ethc«y-l-phenyl-3..xc.-l-propyl)-7-^^^^^ 
ethyll-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
(±)lphenyl-4-t2-(l-t-butoxy-4-benzyU>xy)sucdnyl)]-7-^^^^^^ 

ethyl]-3.4^iihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-phenyl-4.[2-(l-benzyIoxyglycinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
20 Boc)aminoethanethiol]-l-ethyll-3.4-dlhydro-lH-1.4-benzodiazepine-2^-dione, 
(±)-l-phenyl-4-[2-(l-benzy!oxyvannyl-4-benzyloxy)succinyI)]-7-[2-I2-(N- 

Boc)aminoethanethiol]-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepin^^^ 
(±)-l-phenyl-4-[2-(l-benzyloxyphenylaIanyl-4.benzyloxy)succinyl)l-7-l2.[2-(N. 

Boc)aminoelhanethlol]-l-ethyI]-34-dihydro-lH-1.4-benzodlazepine-2.5K^ 
25 l.benzyl-4.{3-ethoxy-l-n,elhyI-3-cm>-l-propyim2-[2<N-B<K^^ 
ethyll-3/4-dihvdro-lH-l,4-ben2odiazepine-2^-dione, 
l-benzyl-4-(3-ethoxy-l-phenyl-3K,xo-l-propyl)-7-[^^^^^^^ 
ethyl]-3,4-dihvdro-lH-1.4-benzodiazepine-2>dione, 
(±H-benzyI-4'-[2Kl-Nbutoxy-4-benzyIoxy)succinyl)]-7-^^^^^^ 
30 ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-diane. 

(±)-l-benzyl-4-[2-(l-benzvU.xyglycinyM-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-I-ethyl]-3,4-dihydro-lH-l,4-benzc,diazepine-2^-dione, 
(+H-benzyl-4-[2-(l-benzyloxy\'alinyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiolH-ethyl]-3,4-dihydr«-lH-l,4-benzodiazepine-2^^^ 
35 (±).l.benzyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyU.xy)succinyl)]-7-[2-[2-(N- 
Boc)amInoethanethu,I]-l-ethyIl-34-dihydro-lH4,4-benzodiazepine-2,5-dione, 
l-isopropyl-4-(3-ethoxy-l-methyl-3-oxc.4-propy.)-7-[2.[2-(N-Boc)am 
ethyl]-3,4-dihydro-lH-1.4-benzodiazepine-2.5-du)ne, 
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l-jsopropyl-4-(3-ethoxy-l-phenyI-3K>xo-l-prc)pyl)-7-I2-[2-(N-Boc)aminoethanelhiol]^^ 
ethyl]-3,4-dihydro-lH-l,4-ben20diazepine-2^-clione, 

(±)-l-isopropyl-4-[2-(l-^butoxy-4-ben2yloxy)succinyl)]-7-I2-[2-(N-Boc)aminoethanetW 
l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 {±)-l-isopropyI-4-[2-(l-benzyloxyglycinyl-4-ben2yIoxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione^ 
(±)-l-isopropyl-4-[2-(l-benzyloxyvannyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethioI]-l-ethyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-is6propyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-[2-(N- 
10 Boc)aminoethanethiol]-l-ethyl]-34-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-methyi-3-oxo-l-propyl)-7-[2-(4<yanolhiophenol)-l-ethyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(4<yanothiophenol)-l-ethylH^ 

dihydro-lH-l,4-benzodiazeplne-2,5-dione, 
15 (±)-l-methyl-4-[2-(l-Nbutoxy-4-ben2yi()xy)succiriyI)]-7-I2-(4-cyanothiophenol)-l-ethyl]- 

3,4-d ihydro-l H- 1 ,4-ben2od iazepi ne-2,5-d ione, 

(±)-l-m€thyI-4-{2-(l-benzyIoxyglycinyl-4-ben2yloxy)succinyl)]-7-[2-(4-cyanothiophenol)-l- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-4-[2Hl-benzyk)xyvaIinyl-4-benzyloxy)succinyl)]-7-(2-(4<yanothiophenol)^^ 

20 ethyl]-3,4-dihydru-lH-l,4-benzodiazepine-2,57dione, 

(±)-l-methyI-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydrt>lH-l,4-benzodiazepine-2^-dione, 
l-phenyl-4-(3-ethoxy-l-methyl-3-oxi)-l-propyI)-7-[2-(4-cyanothiophenol)-l-ethyl]-3^4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

25 l-phenyl-4-(3-ethiixy-l-phenyl-3-oxo-l-propyl)-7-[2-(4>cyanothiophenoI)-l-ethy^ 
dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-phenyl-4-I2-(l-^butoxy-4-ben2yloxy)succinyl)]-7-[2-(4<yanothiophenol)-l-ethyn 
3,4-dihydro-lH-l,4-benz()diazepine-2^-dione, 

(±)-l-phenyI-4-[2-(l-benzyli)xyglycinyl4-benzylc)xy)succinyI)]-7-[2-(4<yanothiophenol)-l^ 
30 ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-benzyloxyYalinyl-4-benzyloxy)succinyl)]-7-[2-(4<yanothiophenol^ 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-phenyl-4-[2-(l-benzyIoxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-€thyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 l-benzyI-4-(3-ethoxy-l-methyl-3-oxo-l-pmpyl)-7-(2-(4-cyanothiophenol)-l-ethyI]-3,^ 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

l-benzyI-4-(3-ethoxy-l-phenyl-3-c)xt)-l-propyl)-7-[2-(4<yanothiophenol)-l-ethyl]-3^^ 
dihydro-lH-l,4-benz()diazepine-2,5-dione, 
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'^°'''"^)Ibenzyl-442-(l-^butoxy-4-b^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l.benzyl-4-[2-(l-benzyloxyglydnyl-4-benzyloxy)suc^^ 
ethyI]-3,4-dihydro-lH-1.4-benzodiazepine.2^-dione, 
5 (i).l-benzyI-4-[2-(l-benzyloxyvalinyl-4-benzylo^^^^^ 
ethyI]-3^-dihydro-lH-l^benzodiazepine-2^-dione, 
(±).l-benzyl-4-[2-(l-ben2yloxyphenyIalanyl-4-benzyloxy)sucdnyl)]-7-[2.(4- 

cyanothiophenoIH-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-di^^^^ 
l-lsopropyl-4K3-ethoxy-l-methyl-3-oxo-l-propyim^^^^ 
10 dihydro-lH-l,4-benzodiazepine.2,5-dione, ^ „ - . 

l.isopropyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-l2-(4-c^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±H-isopropyl-4-l2Kl-t-butoxy-44.enzyIoxy)sucd^^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
15 (±)-I-isopropyl-4-I2-(l-benzyIoxyglydnyl-4-be^^^^ 
l.ethyll-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione< 
(±H-lsopropyI-4-[2-(l-benzyloxy^'aIinyl-4-benzyloxy)sucdnyl)]-H^^^^^ 

l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±H-isopropyl-4-[2-(I-benzyloxyphenyIalanyl-4-benzyloxy)sucdnyl)]-7-I2-(4- 

20 cyanothiophenol)-l-ethyl]-3,4-d.hydro-lH-l,4-benzodlazepine-2>dione, 
l-methyl-4-(3-ethoxy-l-methyl-3-«xa-l-propyI).7-[4-[2-(N-Boc)amino^ 
methylpyrimidlne^-ylHK,xa4-bufyl]-3,4-dihydro-lH-M.ba«odi^^^^^ 
l-methyl-4-{3^thoxy-l-phenyl-3K.xo-l-propy0-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine^-ylH-oxa-l-butyn-3,4-dihydro-lH.l>benzodiazepin^^^ 

25 (±)-l-methyI-4-[2-(l-t-butoxy-4-benzyl<,xy)sucdnyl)]-7-[4-[2-(N-Boc)amino-6- 

methylpyrimidine-4-ylI-4.oxa-l-butyIl-3,4<iihydro-lH-l,4-benzc,diazepine-2>d.on^^ 
{±)-l-methyl-4-[2-(l-benzvloxyglycinyl-4-benzyloxy)sucdnyl)l-7-[4-[2-(N-Doc)am.no-6. 
methylpyrimidine-4-yl]-4-oxa-l-butyll-34<lihydro.lH-l,4-benzodiazepine.2^^^^ 
(±)-l-methyl-4-[2-(l-benzvloxyvalinyl-4-benzyloxy)sucdnyI)]-744-[2-{N-Boc)amfno^ 

30 methylpyrimidine^-yn-4-oxa-l-butyll-3.4Hilhydro-lH-l,4-benzod«^^^ 
(±H-methyl-4H2^1-benzyloxyphenylalanyl-4-benzyloxy)s«a^^^^^^ 
6-methylpyrimidlne^yIl-4H,xa-l-butyl]-3,4-dlhydro4H-14-benzodiazepine-^^^^ 

l-phenyM-(3-ethoxv-l-methyl-3-t.xo-l-propyl)-7-[4-[2-(N-Boc)amin(.-6- 
methylpyrimidine-4-yI]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dio 
35 l.phenyW-(3-ethoxv-l-phenyl-3-oxc.-l-propyl)-7-[4-[2-(N-Boc)aniino-6- 

„,ethyIpyrimidine-4-yl]-4-c.xa-l-batyl]-3,4-dihydro-lH.l,4-benzodiazepine-2^Hito^^^ 

(±)-l-phenyl-4-[2-(l-t-butc.xy-4-benzyk.xy)succinyl)]-7.[4-[2-(N-Boc)amino-6- 

methylpyrimidine-4-yl]-4H,xa-l-bulyII-3,4-dihydro-lH-t,4-benzodIazepme^^^^ 
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(±)-l-phenyM-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amlno-6- 
methyIpyrimidlne-4-yIl-4Hixa-l-butyI]-3,4-dihydro-lH-l>ben2odia2epine-2^-^ 
(±)-l-phenyM-[2-<l-benzyloxyvalinyI-4-benzyloxy)succinyI)]-7-[4-I2-(N-Boc^^ 
melhyJpyrimidine-4-ylJ-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

5 (±)-l-phenyl-4-[2-(l-benzyloxyphenyIalanyM-ben2yloxy)succinyl)]-7-[4-[2-(N-Boc)amino- 
6-methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dw^ 
l-benzyl-4-(3-ethoxy-l-methyl-3-oxo-l -propyl )-7.[4-(2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyl]-34-dihydro-lH-l,4-benzodia2epine-2^-dione, 
l-benzyM-(3-ethoxy-l-phenyI-3-oxo-l-propyI)-7-[4-I2-(N-Boc)amino-6- 

10 methyJpyrimidme-4-yll-4-oxa-l-butyI]-3,4-d!hydro-lH-l,4-ben2odiazepine-2^-di 
(±)-l-benzyi-4-[2-(l-^butoxy-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methy!pyrimidine-4-yIl-4-oxa-l-butyI]-3,4-dihydro-lH-l,4-benzodia2epine-2 
(±H-ben2yl-4-[2-(l-ben2yloxygIycinyl-4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-uxa-l-butyI]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

15 (±)-l-benzyl-442-(l-benzyloxyvalinyl-4-benzyl()xy)succinyl)]-7-[4-[2-(N-Boc)ainino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-<iione, 
(±)-l-benzyI-4-I2-(l-benzyloxyphenylaianyi-4-ben2yIoxy)succinyl)]-7-I4-[2-{N-Boc)amm^ 
6-methylpyrimidine-4-yI]-4-oxa-l-butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-di^^^^ 
l-isopropyl-4-(3-ethoxy-l-methyl-3H>xt>-l-pmpyI)-7-[4-[2-(N-Boc)amino-6- 

20 methylpyrimidine-4-yI)-4-t)xa-l-biityll-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dio 
l-isopropyI-4-(3-ethi)xy-l-phenyl-3-oxo-l-pri)pyl)-7-[4-[2-(N-Boc)amino-6- 
methyIpyrimidine-4-yI]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-isopropyl-4-[2-{l-f-butoxy-4-ben2yloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpynmidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

25 (±)-^isopropyI-4-[2-{^ben2yU)xyglyciny^4-benzyloxy)succinyl)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4H)xa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dion^ 
(±)-l-isopropyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succlnyl)]-7-[4-[2-(N-Boc)amin 
methylpyrimidine-4-yl]-4-t>xa-l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-l-isopropyI-4-[2-(l-benzyloxyphenylalanyl-4-ben2yloxy)succinyI)]-7-I4-[2-(N- 

30 Boc)ammo-6-methylpyrimidine-4-yl]-4-oxaO-butyl]-3,4-dihydro-lH-l,4-ben2odiazepi^^^ 
2^-dione, 

l-methyM-(3-eth()xy-l-methyl-3-ox()-l-propyI)-7-[5-[2-(N-Boc)aminopyridine-3-^^ 
oxa-l-pentyI]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

l-methyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2-(N-Boc)aminopyridine-3-yn 
35 oxa-l-pentyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 

(±)-l-methyl-4-I2-(l-Nbutoxy-4-ben2yU)xy)succinyl)]-7-[5-[2-(N-Boc)aminopyridine-3^^ 
5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-ben2i)dia2epine-23-dione, 
{±)-l-methyl-4-[2-{l-ben2yloxygIycinyl-4-benzyloxy)succinyl)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yl]-5-oxa-l-penlyl)-3,4-dihydro-lH-14-ben2odia2epine-2^^^ 
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Boc)aminopyndine^yl]-5-oxa-l-pentyl]-3,4.dihydro-^^^^^^^ 
m-l-methyl-4-l2Kl-benzyloxyphenyIaIanyl-4-benzylo^^^^^ 

B;.c)aminopyrldine-3-yl]-5-oxa-l.penty^^^^^^^ 
5 i-pheny.-4<3-ethoxy-l-methyl.3K,xo.l.propylh^^^^^^ 
oxa-l-pentyll-34HJihydco-lH-14-bei«odiazepine-2^-dione, 

l-phenyl-4.(3.thoxy-l-phenyl-3-oxo-l-propyim^^^^^^^^ 
l-pentyq-3,4^ydro-lH-l,4.ben2axiia2epine-2^-dione, 

(±H-phenyl-4-P-(l-Nbutoxy^-benzyloxy)sucdnyl)]-^^^^^^^^^ 
10 oxa-l-pentyl]-3,4Kiihydro-lH-l,4-benzodiazepine-2>dione, 

(±)-l-phenyl-442-(l-benzyloxygIydnyl-4-benzyloxy)succinyl)]-7.^^^^^ 

Boc)an.inopyridine-3-yl]-5-oxa-l-pentyl]^^ 

(±).l.phenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyl)l-7-[5-[2-{N- 

B"oc)aminopyridine^yl]-5H>xa-l-pentylI-3,4^^^^ 
15 (±H-phenyl-4-[2-{l-benzyloxyphenylaIanyl-44.enzyloxy)sucdnyl)]-H^^^^^ 

B;.c)anunopyridine^yl]-5.,xa-li,entylI-3,4Klihydr^^^ 

l.benzyl-4.(3^thoxy-l-methyl-3K.xo-I-propyl)-7-[5-[2.(^^^^^ 

l.pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l-benzyl-4K3-ethoxy-l-phenyl-3-oxo-l.propyimH2-(N-Boc^^ 
20 l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 

(±H-benzyI-4-[2Kl-^butoxy-4-benzyloxy)sucdnyl)l^^^^^^ 

oxa-l-pentyll-3.4-dihydro-lH-l^enzodiazepine-2^ione. 

(±H-benzyl-4-[2-(l-benzyloxyglydnyl-4-benzyloxy)succinyl)]-7-[5-I2-(N- 

Boc)aminopyrldIne^yll-5-oxa.l-pentyll-3,4Klihydro-lH-l,^^^ 
25 {±H-ben2yl-4-[2-(l-benzyloxyvalinyl-4-benzyIoxy)sucdnyl)]-7-t5-[2-(N- 

Boc)ammopyridlne-3-yl]-5-oxa-l-pentyn-3,4-dihydrc>lH.^^^^^ 
(±H-benzvl-4-l2-(l-benzvloxyphenylalanyl-4-benzyloxy)sucdnyl)]-7-[5-[2-(N. 

Boc)aminopyridine-3-yI]-5-oxa-l-pentylI-3.4-dihydn.lH-l^benzodl^^^^^^^ 

l.isopropyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-t5-^^ 
30 oxa-l-pentyl]-3,4-dihydro-lH-l^benzodiazepine-2,5-dione, 
l-isopropyl-4-(3-ed.oxy-l-phenyl-3<,xo-l-propyl)-7-[5-P^^^^^ 
oxa-l-pentyq-3,4-dihydro-lH-lA-benzodiazepine-2.5-dione, 

(±)-l-isopropyI-4-l2-(l+butoxy-4-benzyIoxy)sucdnyl)^^^^^^^^ 
yII.5^xa-l-pentyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione. 
35 (±).l.isopropyl-4-[2-(l-benzyloxyglycinyl-4-benzyIoxy)succinyl)]-7-[5-[2-{N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-ber.zo^^^^^^ 
(±H-^sopropyl-4^2-(l-benzyloxy^'alinyl-4-benzyloxy)succinyl)]-7-[5-[2-{N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyl]-3,4-dihydro-lH.1.4-benzodiazepin^^^^ 
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(±)-l-isopropyl-4-[2-(l-ben2yloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[5-t2-(N- 

Boc)aminopyridine-3-yl]-5-oxa-l-penlyl]-3,4-dihydroaH-14-ben2odia2epine-2^^ 

(±)-l-methyI-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[5-(N-Boc)-ainino-l- 

pentyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 
5 (±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l- 
pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-(5-(N-Boc)-amino-l- 
pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

. (±).l-methyl-3-phenyl-4-I2-(l-ben2yloxygIycinyl-4-ben2yloxy)succinyl)]-7-[5-(N-Boc)- 
10 amino-l-pentyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-ben2y,loxyvaHnyM-benzyIoxy)succinyl)]-7-[5-(N-Boc)- 
ainino-l-pentyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±H-m€thyl-3-phenyl-4-[2-(l-ben2yloxyphenylalanyl-4-ben2yloxy)succinyl)]-7-[5-^^ 
Boc)-aniino-l-pentyI]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
15 (±)-l,3-djphenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propyi)-7-[5-(N-Boc)-amino-l-penty^ 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

{±)-l,3-diphenyl-4-(3-ethoxy-l-phenyl-3-i)xo-l-propyl)-7-[5-(N-Boc)-amino-l-pentyy 
dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l>diphenyl-4-[2-(l-^butoxy•4-benzyloxy)succinyI)]-7-[5-{N-Boc)-amino-l-pentyll^^^ 

20 dihydro-lH-l,4-ben2odia2epine-2^dione, 

(±)-l,3Kiiph€nyl-4-[2-(l-benzyloxyg!ycinyi-4-ben2yioxy)succinyI)]-7-[5-(N-Boc)-amino-l- 
pentyI]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l,3-diphenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyI)]-7-[5-(N-Boc)-amino-l- 
pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
25 (±)-l,3-diphenyl-4-[2-(l-benzyIoxyphenyialanyl-4-ben2yIoxy)succinyl)]-7-[5-(N-Boc)- 
aniino-l-pentyl]-3,4-dihydro-lH-l,4-benzc)diazepine-2,5-dione, 
(±)-l-benzyI-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[5-(N-Boc)-amino-l- 
pentyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-benzyl-3-phenyi-4-(3-elhoxy-l-phenyl-3-oxo-l-propyI)-7-[5-(N-Boc)-anu^ 
30 pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-ben2yJ-3-phenyi-4-{2-(l-Nbutoxy-4-benzyloxy)succinyl)]-7-[5-(N-Boc)-amino;l 
pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 

(±)-l-benzyI-3-phenyl-4-[2-(l-benzyloxyglycinyi-4-ben2yloxy)succinyl)]-7-[5-(N-Boc)- 
amino-l-pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
35 (±)-l-ben2yI-3-phenyl-4-[2-(l-ben2yIoxyvalinyl-4-ben2yloxy)succinyl)]-7-[5-(N-Boc)-. 
amino-l-pentyl]-3,4-dihydru-lH-l,4-benzodia2epine-2,5-dione, 

(±)-l-benzyI-3-phenyl-4-[2-(l-benzyloxyphenylaIanyl-4-ben2yloxy)succinyl)]-7-[5-(N-Boc)- 
amino-l-pentyl]-3,4-dihydn)-lH-l,4-ben2odia2epine-2,5-dione, 
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'^'''''Ti^.isopropyl-3-phenyI-4-(^^^ 

pentyll-3,4-dihydro-lH-l>4-benzodiazepine-2^-dione, 

(±)-l-isopropyl-3-phenyl-4K3-ethoxy-l-phenyl-3.,^^^^^ 
pentyl]-3^-dihydro-lH-1.4-bena»diazepine-2^-dione, 

5 (±)-l-isopropyl-3-phenyl-4.[2-{W^^^^^ 

pentylH^-dihydro-lH-l,4-ben2odiazepine-23-dione, 

{±)-l.isopropyl-3-phenyl-4-[2.(l-benzyIoxyglycin^ 
ainino-l-pentyll-3,4-dihydro-lH-l,44,enzodfe2epine-2>dione, 
(±).l.|sopropyI-3.phenyl-4<2Kl-benzyloxyvaIinyl-4-benzyloxy)^^^^^ 
10 amino-l-pentyl]-3,4^ihydro-lH-l,4-benzodiazepine-2>dione, .„ , „ 

(±)-l.isopropyl-3-phenyl-442-(l-benzyloxypheaylaIanyM-be^^^^ 
Boc)-amino-l-pentyl]-3^-dihydro-lH-U-benzodia2epine-23-dione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-methyI-3K.xo-l-propyI)-7-P^^^ 

d»hydro-IH-l,4-ben20dia2epine-2^-dione, 
15 (±H-methyW-phenyM-{3-ethoxy-l-phenyl-3H,xo-l-propyim^^^ 

dihydro-lH-I,4-benzodiazepine-2>dione, 

(±).l-methyl-3-phenyl-4-[2Kl-^butoxy-4-benzyloxy)sucdnyl)>7-^^^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(]-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[5-cyano-l^ 

20 pentyll-3.4-dihydro-lH-l,4-benziidiazepine-2^-di'one, 

(±)-l.methyl-3-phenyl-4-[2-{l-benzylaxyx'aHnyl-4-benzyloxy)sucdnyl)]-7.I5<yano.^ 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
(±H-methyl-3-phenyl-4-[2-(l-benzyIoxypheny!alanyl-4-benzyloxy)^ 
l-pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
25 (±).W.dlphenyl^(3-ethoxy-l-methyl-3K.xo-l-propyl)-7-[5<yano-l-pentyI]-^^^^^ 

lH-l,4-benzodiazepine-2^-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-phenyl-3-.>xo-l-propyl)-7-[5-cyano-l-penty^^^^^^^ 
lH-l,4-benzodiazepine-2^-dione, 

(±)-l>diphenyI-4-[2-(l+butoxy-4-benzyloxy)succinyl)l-745<yano-^ 

30 lH-l,4-benzodiazepine-2^-dione, 

(±)-l,3<liphenyI-4^2-(l^en2yloxyglycinyl-4.benzyloxy)succinyl)>7.^^^ 

3 4-dihydro-lH-l/4-benzodiazepIne-2^-dfone, 

(±K.3-diphenyl-4.[2-(l-benzyIoxyvaliny«-4-benzyloxy)sucdnyl)I-745<yano-l-penty^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±).U-diphenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)sucdnyl)]-7-[5-cyano-l- 

pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyl-3-phenyf-4-(3-ethoxv'-l-rnethyl-3-oxo-l-propyI)-7-[5-cyano-l-penlyl]-3,4. 
dihydro-lH-l,4-benzodiazepine-2.5-dione, 
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(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-I5-cyano-l-pentyl-3,4- 
dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-ben2yI-3-phenyI-4-[2-(l-Nbutoxy-4-benzyIoxy)succinyl)]-7-[5-cyano-l-pentyI]-3,4- 

d i hyd ro- 1 H - 1 ,4 -benzod iazep i ne-2,5-d ione, 
5 (±)-l-benzyI-3-phiBnyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[5-cyano-l- 

pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l-benzyl-3-phenyl-4-I2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyI)]-7-[5-cyano-l- 
pentyl]-3,4-dihydro-lH-l,4-benzodiazeplne-2,5-dione, 

(+)-l-benzyl-3-phenyI.4-(2-(l-benzyloxyphenylalanyM-benzyloxy)sucdnyl)]-7-[5<yano-l- 

10 pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

{±)-l-isopropyl-3-phenyI-4-(3-ethoxy-l-irielhyI-3-oxo-l-propyl)-7-[5-cyano-l-pentyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5<yano-l-pentyl]-3,4 

dihydro-lH-l,4-benzodia2epine-2,5-dione, 
15 (±)-l-isopropy^3-phenyM-I2-(l-^butoxy-4-benzyloxy)succinyl)]-7-[5-cyano-l-pentyl]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-{l-benzyloxyglycinyI-4-ben2yloxy)succinyl)]-7-[5-cyano-l- 
pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5<lione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)succinyI)]-7-[5<yan 
20 pentyI]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l-isopropyl-3-phenyI-4-[2-(l-benzyloxyphenyIalanyM-benzyloxy)succinyI)]-7-[5- 
cyano-l-pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 

(±)-l-methyl-3-phenyl-4-(3-elhoxy-l-methyl-3-oxo-l-propyI)-7-[2-{3-cyanophenyl)-l- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
25 (±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3-cyanophenyl)-l- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-/-but()xy-4-benzyloxy)succinyl)]-7-t2-{3-cyanophenyiH 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-J-melhyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[2-{3- 
30 cyanophenyl)-l-ethy]]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-benzyl()xyvalinyI-4-benzyloxy)succinyI)]-7-[2-(3- 
cyanophenyi)-l-ethyl]-3,4-dihvdroOH-l,4-benzodiazepine-2,5-dione, 
(±)-l-rnethyl-3-pheny!-4-t2-(l-benzyloxyphenylalanyl-4-benzyIoxy)succinyl)]-7-l2-(3- 
cyanophenyl)-l-ethyl]-3,4-dihydru-lH-l,4-benzodiazepine-2,5-dione, 
35 (±)-i;3-diphenyl-4-(3-ethoxy-l-melhyl-3-oxi)-l-propyl)-7-[2-(3<yanophenyl)-l-e^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(3<yanophenyl)-l-eth^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione, 
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(±H>diphenyl-4-[2-(l-^butoxy-4-benzyloxy)^^^^^^ 

3,4-dihydro-lH-l,4-benzoaiazepine-2,5-dione. 

(±).l^diphenyl-4-[2-(l-benzyloxyglyciny!-4-^^^^^^^ 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione, 
5 (±)-W-diphenyl-4-I2Kl-benzyloxyvaIinyl-4.benzylo^^^^^^ 

ethylJ-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±)-UKliphenyl-4-[2Kl-benzyloxyphenyklanyI-4-ben2yIoxy)succ^^^^^ 

cyanophenyl)-l-ethyll^,4Klihydro.lH-l,4-benzodiazeprne-23-dione, 

^H-benzyl-3-phenyl-4-(3^thoxy-l-methyl-3-oxo-l-propy^^^^^^^^ 
10 ethyl]-3,4.dihydro-lH-l,4-benzodia2epine-23-dione. 

(±).l-benzyI-3-phenyl-4-{3-ethoxy-l-phenyl-3-oxo-l-prop^^ 

efliyq-3^dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-benzyl-3-phenyl-442-(l-Nbutoxy-4-benzyIoxy)sucd^^^ 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepIne-2^-dione, 
15 (±H-benzyl-3.phenyl-4-t2-(^benzyloxyglydnyl-4-benzyloxy)succinyl)]-7-^2-(3- 

cyanophenyl)-l-ethyI]-3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-benzyl-3-phenyI-4-[2-(l-benzyloxyvallnyl-4-benzyloxy)sucdnyl)]-7-[2-(3^ 

cyanophenylH-ethyll-3.4^ihyd'-o-lH-l,4-benzodiazepine-2^-dione, 

(±)-l-benzyI-3-phenyl-4-[2Kl-benzyloxyphenylalanyl-4^benzyIoxy)succinyl)l-7-[2-(3^ 
20 cyanophenyl)-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2>dione, 

(±H-isopropyl-3-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propylK^^^^^ 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±H-isopropyI-3-phenyl-4H3-ethoxy-l-pheny|.3<.xo.l-propy^ 

ethyl]-3,4-dihydra-lH-l,4-ben2odiazeplne-2^lone, 
25 (±H-isopropyl-3-phenyl-4.[2-(l-^butoxy-4-benzyloxy)^^^^^ 

ethyI]-3^-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±).l-isopropyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4.benzyloxy)sucdnyl)]-7-[2-(3- 
cyanophenyl)-l-ethyll-3,4-dihydro-lH-l,4-benzodiazepIne-2>dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyluxyvalirtyl-4-benzyIoxy)sucdnyI)l-7.I2K3- 
30 cyanophenyl)-l-ethyl]-3,4.dihydro-lH-l,4-benzodiazepine-2^-dione, 

(±).l-isopropyI-3-phenyI-4-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)]-7-[2-(3- 

cyanophenyl)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
{+).l-n,ethyl.3-phenyI-4-{3-ethoxy-l-methyl-3-oxo-l-propyI)-7-[N-[2-(N-Boc)- 

amlnoethane>3-ketc..l-propyl-3.aminel-3,4.dihydro.lH-M^^ 
35 (±).l-methyl-3-phenyl-4K3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)- 
aminoethanel-3-ketc>-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepm^^^^^ 
(±)-l-methyl-3-phenyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-ben^^^^^^ 
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(±)-l-methyl-3-phenyI-4-[2-(l-benzyloxygIycinyl-4-benzyloxy)succinyl)]-7-[N-I2-(N-Boc)- 
aminoethane]-3-kelo-l-propyl-3-amine]-34-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyl-3-phenyI-4-t2-(l-ben2yloxyvalinyl-4-ben2yloxy)succinyl)]-7-[N^ 
aminoethane]-3-keto-l-propyI-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,^^ 
5 (±)-l.methyI-3-phenyl-4-[2-(l-benzyloxyphenylaIanyl-4-benzyloxy)succinyl)]-7-[N-(2-(N- 
Boc)-aminoethane]-3-keto-l-propylO-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 
dione, 

(±)-l,3-diphenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[N-[2-(N-Boc)-aminoethane]-3- 
keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

10 (±).l,3Hiiphenyl-4.(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[N-[2-(N-Boc)-aminoelhane]-3- 
keto-l-propyI-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l,3-diphenyI-4-I2-(l-/-butoxy-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)-aminoethanel-3- 
keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l>diphenyM-[2-(l-benzyloxygiycinyl-4-benzyloxy)succinyl)l-7-(N-[2-(N-Boc)- 

15 aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l,3-diphenyI-4-[2-(l-benzyloxyvalmyI-4-benzyloxy)succinyl)]-7-IN-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l,3-diphenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propyI-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-di^^ 

20 (±)-l-benzyl-3-phenyI-4-(3-ethoxy-l-methyl-3-oxo-l-propy0-7-IN-[2-(N-Boc)- 

aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-l-benzyI-3-phenyl-4-(3-elhoxy-l-phenyl-3-oxo-l-propyI)-7-[N-[2-(N-Boc)- 
aminoethane]-3-keto-l-propylO-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-^-butoxy-4-benzyioxy)succinyl)]-7-[N-[2-(N-Boc)- 

25 aminoethane]-3-keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)]-7-[N-I2-(N-Boc)- 
aminiiethane]-3-keti)-l-propyIO-amine]-3,4-dihydru-lH-l,4-benzodiazepine-2,5-dio^^^ 
(±)-l-benzyI-3-phenyI-4-t2-(l-benzyloxyvaIinyl-4-benzyloxy)succinyI)]-7-[N-[2-(N^ 
aminoethane]-3-kett)-l-propyI-3-amlneI-3,4-dihydro-lH-l,4-benzodia2epine-2>dion^ 

30 (±)-l-ben2yl-3-phenyl-4-[2.(l-benzyloxyphenylaianyI-4-benzyloxy)succinyl)]-7-[N-[2-(N- 
Boc)-aininoethane]-3-keto-l-propyI-3-amine)-3,4-dihydro-lH-l,4-ben2odiazepine-2,5- 
dione, 

(±)-l-isopropyN3-phenyl-4-(3-ethc)xy-l-methyl-3-oxo-l-propyI)-7-[N-[2-(N-Boc)- 
aminoethane)-3-keto-l-propyI*3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
35 (±).l-isopropyl-3-phenyI-4-(3-eth()xy-l-phenyl-3-oxo-l-propyl)-7-(N-[2-(N-Boc)- 

aminoethane]0-kelo-l-propyl-3-aminel-3,4-dihydri)-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isoprc)pyl-3-phenyM-[2-(l-f-butoxy-4-benzyk^xy)succinyl)]-7-[N-[2-(N-Boc)- 

amint>ethane]-3-kelo-l-propyl-3-aminel-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 
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(+H-isopropyl-3.phenyI-4-t2-(l-benzyloxyglycinyM-^^^^^^ 

B"oc)-.mlnoethane]-3-keto-l-propyl-3-a™^^^^^^^ 

rH-isopropyl-3-phenyl-4-[2-(l-benzyloxyvalinyM-^^^^ 
5 B'ocHminoethanel-S-keto-l-propyl^amine]^^^^^^ 

^IJ^Uropyl■3-pheny^^t^{^benzyIoxyphenyk^^^^^ 
a.-Boc)^™noed.ane]^keto-l^«>py.^-amfnel-3,^ 

10 (iXnethyl-3-pheny.-4-(3-ethoxy-I-meth^^ 

Boc)-l-piperizine]]-3,4^ihydro-lH-l,4-benzodiazepine-2>dione, 

(±)-l-methyl-3-pheayl-4-(3-ethoxy-l-phenyl-3K>xo-^ 
BocH-piperizinel]-34-dihydro-lH-1.4-benzodiazepme-2^-dione, 

(±H-methyl-3-phenyl-4-[2Hl-Nbutc.xy-4-benzyloxy)suc^^^^^^^ 
15 BocH-piperizine]]-3.4-dihydro-lH-1.4-benzodiazepine-2^-di(me, 

(±H^ethyl-3-phenyl-4-t2-(l.ber«yioxyglycinyl-4-benzyIoxy)su«^^^ 
propyl-344-(N-Boc)-l-piperizinell-3,4-dihydro-lH-l,4-benzodiazepm^^^^^ 
(H-H-methyl-3-phenyl-4-[2-(l-benzyloxyN'alinyl-4-benzyloxy)succinyO 
propyI-3-[4-(N-Boc)-l-piperizine]l-3,4-dihydro.lH-14-benzodiazepme-^^^^ 
20 (±)-l-methyl-3-phenyI-4-[2-(l-benzyIoxyphenylalanyl-4Wyioxy)succm^^^^^^ 
propyl-3-[4-(N-Boc)-l-prperizine]]-34-dihydro-lH-l>benzodia«pi^^^^ 
(±)-l>diphenyl-4-(3-ethoxy-l-methyl-3H.xcHl-propyl)-7-[3-^^^^^^ 
piperizinell-3,4.dihydro-lH-l,4-benzodiazepine-2^ione, 
(±H^Kllphenyl^(3-ethoxy-l-phenyl.3H.xo.l-propyl)-7-[^^^^^ 
25 piperizine]]-3/4-dfhydro.lH-l,4.benzodiazeplne-2^-dione, 

(±H>diphenyW42-<l-Nbutoxy-4-benzyloxy)succinyl)].7-[3-keU»-l^ 

l.piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l>diphenyl-442-(l-benzyIoxyglydnyl-4-benzyloxy)sucdnyI)]-7-[3-keto^^^^ 

(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 

30 (±)-l>diphenyl-4-[2-(l-benzyloxyvaIinyl-4-benzyloxy)sucdnyIM^ 

(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^ione, 
(±)-W-diphenyl-4-[2-(l-benzytoxyphenyIaIanyl-4-benzyloxy)succinyl)]-7-[3-^^ 
propyW-[4.(N-Boc)-I-piperizlnell-3>4^lhydro-lH-M.benzodiaz^ 
(±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l.propyIH^ 

35 Boc)-l-piperizine]]-3,4-dihydro-lH-1,4-ben2odiazepine-2,5-dione, 

(±H-benzyl-3-phenyl-4-(3-ethoxy-l-phenyI-3H,xo.l-propyl)-7-[3-keto-l.pr^^^^^^^ 
Boc)-l-piperizinel]-3,4-dihydn.-lH-l,4-ben2odiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyl-4<2-(l-^butoxy-4-benzyU>xy)sucdnyl)m^^^^ 
Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodfazepine.2^-dlone, 
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(±)-l-ben2yl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-ben2yloxy)succinyl)l-7-[3-keto-l- 
propyl-3-I4-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-ben2yl-3-phenyl-4-[2-(l-ben2yIoxyvalinyl-4-benzyloxy)succinyl)]-7-[3-keto-l-propyI- 
3-[4-(N-Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione, 
5 (±)-l-ben2yl-3-phenyl-4-[2-(l-ben2yIoxyphenylaIanyl-4-ben2yloxy)succinyl)]-7-[3-keto-l- 
propyl-3-[4-{N-Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[3-keto-l-propyl-3-I4- 
(N-Boc)-l-piperi2ine]]-3,4-dihydri>lH-l,4-ben2odia2epine-2^-dione, 
(±)-l-isopropyl-3-phenyI-4-(3-ethoxy-l-pheny!-3-oxo-l-propyl)-7-I3-keto-l-propyl-3-[4- 

10 (N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-[2-(l-/-buloxy-4-benzyloxy)succinyl)]-7-[3-keto-l-propyl-3-[4- 
(N-Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-ben2yloxyglycinyl-4-ben2yIoxy)succinyI)]-7-[3-keto-l- 
propyl-3-[4-(N-Boc)-l-pipen2ine]]-3,4-dihydr()-lH-l,4-ben2odia2epine-2,5-dione, 

15 (±)-l-isopropyl-3-phenyl-4-[2-(l-ben2yh)xyvaiinyl-4-ben2yloxy)succinyl)]-7-[3-keto-l- 
propyl-3-[4-(N-Boc)-l-piperizine]]-3,4-dihydro-lH-l,4-'ben2odia2epine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyloxyphenylalanyI-4-ben2yloxy)succinyl)]-7-[3-keto- 
l-propyI-3-[4-(N-Boc)-l-piperi2ine]]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-methyN3-oxo-l-propyl)-7-[2-[2-(N- 

20 Boc)amtnoethanethiol]-1-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-methyl-3-pheny]-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-[2-{N- 
Boc)aminoethanethiol]-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazeplne-2,5-dione, 
(±)-l-methyl-3-phenyl-4-[2-{l-Nbutoxy-4-benzyloxy)succinyI)]-7-[2-[2-(N- 
Boc)aminoethanethioI]-l-ethyI]-3,4-dihydr()-lH-l,4-benzodia2epine-2,5-dione, 

25 (±)-l-methyl-3-phenyl-4-[2-(l-ben2yloxyglycinyI-4-ben2yIoxy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethiolJ-l-elhyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 
(±)-l-methyI-3-phenyi-4-[2-(l-benzyh)xyvaIinyI-4-ben2ylt»xy)succinyl)]-7-[2-[2-(N- 
Boc)aminoethanethi()l]-l-ethyI]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±H-methyl-3-phenyM-[2-(l-benzyloxyphenyIalanyI-4-benzyIoxy)succinyl)l-7-[2-I2-(N- 

30 Boc)aminoethanethioI]-l-ethyI]-3,4-d!hydrt)-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l>diphenyI-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-i;3-diphenyI-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-[2-[2-{N-Boc)aminoethanethioI^ 
l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

35 (±)-13-diphenyl-4-[2-(l-/-butoxy-4-benzyk)xy)succinyl)]-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-ethyl]-3,4-dihydn)-lH-l,4-benzc)diazepine-2,5-dione, 

(±)-l,3-diphenyl-4-[2-(l-benzyUixyglycinyl-4-benzyloxy)succinyI)]-7-[2-[2-(N- 

Boc)aminoethanethiol]-l-elhyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione^ 
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(+).l>diphenyl-4-[2-(l-benzyloxyvalinyl-4-benzyIoxy)succinyl)]-7-I2-l2-lN- 

Boc)aminoethanethiol]-l-ethyI]-3,4-dihydro-lH-14-benzodiazepine.2>dione, 
(±)-U-diphenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)l-7-I2-I2-(N- 
Boc)ammoethanethiolH-ethyl>3,4-dihydro-lH-1.4-ben2odla2epine-2^^^^^ 
5 (±)-l-benzyl-3-phenyi-4-(3-ethoxy-l-methyl-3-oxo.l-propyl)-7-[2-[2-(N- 
Boc)aminoethanethiol]-l^thyIh3,4-dihydro-lH-l,4.benzodiazepine-2,^^^^^ 
(±H-benzyl-3-phenyl-4-(3-ethoxy-l-phenyI-3-oxo-l-propyl)-7-t2-[2-(N- 
Boc)aminoethanethiol]-l-ethyI]-34-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±)-l-benzyl-3-phenyI-4-[2-(l-f-butoxy-4-benzyloxy)succinyI)l-7-[2-[2-(N- 
Boc)aminoethanethiol]-l-ethyl]-3,4-dihydro-lH.l,4-benzodiazepine2,5-dione, 
(±)-l-benzyl-3-phenyI-442Kl-benzyloxyglydnyl-4-benzyloxy)succinyl)]-7.I2-[2-(N- 
Boc)aminoethanethioll-l-ethyl]-3.4-dihydro-lH-1.4-benzodiazepine-2^-dione, 
{±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyIoxy)succinyl)l-7-[2-I2-(N- 
Boc)aminoelhanethioll-l-ethyll-3.4-dihydro-lH-1.4-benzodIazepine-2,5-dione, 
15 (±H-ber«yl-3-phenyl-4-[2-{l-benzyIoxyphenyIalanyI-4-benzyloxy)sucdnyl)]-7-t2-P^^^^ 
Boc)aininoethanethiol]-l-ethyl]-3.4-d5hydro-lH-l,4-benzodiazepine-2,5-dione, 
(±H-isopropyl-3-phenyl-4-{3-ethoxy-l-inethyl-3-oxo-l-propyl)-7-[2-[2-(N- 
Boc)aminoethanethioI]-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(+)-l-isopropyl-3-phenyl-4-{3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[2-l2-(N- 
20 Boc)aminoethanethiol]-l-ethyl]-34-dihydro-lH-l,4-benzodlazepine-2,5K^^^^^^^ 
{±)-l-isopropyl-3-phenyW-t2-a-*-butoxy-4-benzyIoxy)sucdnyl)]-7-[2^2^- 
Boc)aminc>ethanelhiolH-ethyll-3,4-dihydro-lH-l,4.benzodiazepine-2,5-dta^^^ 
(±H-isopropyl-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyIoxy)succinyl)1.7.I2-[2-(N- 
B<K)aminoethanethiol]-l-ethylI-3,4<Iihydn>-lH-l,4.benzodiazepine-2,5-dione, 
25 (±H-isopropyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-ben2yIoxy)succinyl)I-7-[2-[^^^^^ 
Boc)aminoethanethiol]-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
(±).l-isopropyl-3-phenyI-4-[2-(l-benzyloxyphenylalanyI-4-benzyloxy)succinyl)l-7-[2-[2- 
(N-Boc)am!noethanethiol]-l-ethyI].3.4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[2-(4-cyanothiophenolH 

30 ethyI]-3,4-dihydro-lH-l/4-benzodrazepine-2^dfone, 

(±).l-methyl-3-phenyI-4-(3^thoxy-I.phenyl-3.oxo-l-propyl)-742-(4-cyanothiophenol)^ 

ethyI]-3,4-dihvdro-lH-l,4-ben2odiazepine-2^dione, 

(±).l-methyliphenyl-4-[2Kl-^butoxy.4-benzyloxy)sucdnyl)l-742K4<yanothiophenol)-^ 

ea\yl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
35 (±)-l-methyl-3-phenyl-4-[2-(l-benzyl.)xyslydnyl-4-benzyloxy)sucdnyl)]-7-[2-(4- 

cyanothiophent,l)-l-ethyI]-3,4-dihydra-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-methyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)sucdnyI)l-742K4. 

cyanothlophenol)-l-ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-24«Jione, 
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(±)-l-methyl-3-phenyI-4-[2-(l-benzyJoxyphenylaIanyl-4-ben2yIoxy)succinyI)l-7-[2-(4- 
cyanolhiophenol)-l-ethyl)-3,4-dihydrc>-lH-l,4-benzodiazepine-23-clione, 
(±)-l,3-diphenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(4-cyanothiophenolH 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 
5 (±)-l,3-diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(4-cyanothiophenol)-l- 
ethyl']-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l>diphenyl-4-[2-(lW-butoxy-4-benzyIoxy)succinyl)]-7-(2-(4-cyanothiophenol)-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-13-diphenyl-4-[2-(l-benzyloxyglycinyl-4-benzyIoxy)sucdnyl)]-7-[2-(4- 

10 cyanothiophenol)-l-ethyl]-3,4-dihydro-l H-l,4-ben2odiazepine-2^-dione/ . 
(±)-l,3-diphenyl-4-[2-(l-benzyloxyvalinyI-4-ben2yloxy)succinyl)]-7-I2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l,3-diphenyl-4-[2-(l-benzyIoxyphenylaIanyi-4-benzyloxy)succinyI)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4;dihydrt>-lH-l,4-benzc)diazepine-2^-dione, 

15 (±)-l-benzyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[2-(4<yanothiophenol)-l- 
ethyll-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(+)-l-benzyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(4<yanolhiophenoI)-l^ 
ethyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-f-butoxy-4-benzyloxy)succinyI)]-7-[2-(4-cyanothiophenol)-l- 

20 ethyl]-3,4-d ihydro-lH-l,4-benzodiazepine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyglycinyI-4-benzyloxy)succinyI)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-benzyl-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenoI)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 

25 (±)-l-benzyi-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-melhyl-3-oxo-l-propyl)-7-[2-(4-cyanolhiophenoI)- 
l-ethyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[2-(4-cyanothiophenol)- 
30 l-ethyI]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)«l-isopropyl-3-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)l-7-(2-{4-cyanothiophenoI)- 
l-ethyl]-3,4-dihyd ro-lH-l,4-ben2odiazepine-2,5-dione, 

(±)-l-isopropyI-3-phenyI-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)sucdnyi)]-7-[2-(4- 
cyanothiophenol)-l-ethylJ-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
35 (±)-l-isopropyl-3-phenyI-4-[2-(l-benzyloxyvalinyI-4-benzyloxy)sucdnyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
(±)-l-isopropyl-3-phenyl-4-[2-(l-benzyIoxyph€nylaianyI-4-benzyloxy)succinyl)]-7-[2-(4- 
cyanothiophenol)-l-ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione, 
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'^''Ttme*yl-3-pheny.-4-(3-ethoxy-l-methyl-3-^^^^^ 

„eftyIpyrin.idine-4-yI]-4-oxa-l-butyI]-34-dihydro-lH-14^^^ 
(.)-l-methyI-3-phenyM-(3-ethoxy-l-phenyl-3^xo-^^^^^^ 
methyIpyrin,idine^-ylHs>xa-l-butyll-3,4Klihydr^^^^^^^ 
5 «.^methy^3-phenyl^P-(l-^butoxy-4-benzyloxy^^^^^^^ 

methylpyrimidme^-ylH-oxa-l-buQrI]-3^Hiihydro.lH-l,^^^^^^^ 
(4-H-methyl-3-phenyl-4-[2-(l-benzyloxygIycinyl-4-benzyloxy)sua^ 

B'oc)anrfno^methylpyrinudlne^-yIl-4H)xa-l-butyll-34-d 
23*dione, 

10 (±).l-methyl-3-phenyl-4-[2-(l-benzyloxyvaIinyI-4-benzyloxy)^^^^^^ 
Boc)amino-6-methylpyrimidine^-yl]-4-oxa-l-butyn^^^^^^ 

(±H-methyl-3-phenyl-4-[2-(l-benzy«oxyphenylaIanyl-4Wyloxy)sura^^^ 
Boc)anuno-6-methylpyrimidme^-yl]-4H>xa-l-butylI-3^^ 
15 2^-dione, 

(+)-UKiiphenyl^-(3-ethoxy-l-methyI-3-oxo-l-propyI)-7-[4-[2-(^^^^^ 
methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4Hiihydro-lH-l,4-benzodiazepme-2^-d 
(±)-l>diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-M442-(N-Boc)^^^ 
methyIpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^^ 
20 (±).l>diphenyI-4-l2-(l-f-butoxy-4-benzyloxy)succinyl)]-7-[4.[2-(N-Boc)amino-6- 

methylpyrimidine^-yl]HlK,xa-l-butyll-3,4.dihydro-lH-l,4-benzodlazepine-2^^^^^^^ 

(±H3Kiiphenyi-4H2-(lWyloxygIydnyl-4-benzyloxy)succinyl)]-W^ 
melhylpyrimidine^ylH-oxa-l-butyl]-34-dihydro-lH-l,4-benzodiazepine-2>^^^ 

(±).UKliphenyl-4-[2Kl-benzyloxyvannyl-4-benzyIoxy)succinyl)]-^^^^^^^ 
25 methylpyrimidine-4-yl]-4-oxa-l-butyl]-34-dihydro-lH.14-benzodiazepin^^^^^^ 
(±)-13-diphenyl-4-[2-{l-benzyloxyphenyIalanyl-4-benzyloxy)succinyl)]-7-[4-l2-(N- 
Boc)amino-6-methylpyrimidlne-4-yl]-4.>xa-l-butyl]-3,4-dihydrc.lH.^ 

2^-dione, 

W-l-benzyI-3-phenyI-4-(3-ethoxy-l-methyI-3-oxo-l-propyl)-7-[4-I2K^^^ 

30 i„ethyIpyrimidme^-yn-4-oxa-l-b«tyII-3.4-dihydro.lH-M^^^ 

(±H-benzyl-3-phenyl-4-(3^thoxj'-l-phenyl-3K,xo-l.propyl)-7-[4-[2.(N-Boc)^^^^ 

methyIpyrimidine^yl]-4H«a-l.butyll-3^Kiihydro-lH-l,4-benzodiazepine-^^^^ 

(+H-benzyl-3-phenyl-4-[2-(l-Nbutoxy-4-benzyloxy)succinyl)l-7-[4-[2KN-Boc)amino-6- 

methyIpyrimidine^-yl]-4-oxa-l-butyI]-34-dihydro-lH-l,4-benzodi^^^^ 
35 (±).l.benzyI-3-phenyl-4-[2-(l-benzyloxyglycinyl-4-benzyloxy)succinyl)l-7.t4-[2-(N- 
Doc)amino-6-methyIpyrimidine-4-yl]-4.,xa-l-butyl]-3,4Kiihydro-lH.l,4-benzod«^^^ 

2^-dione, 
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(±)-l-ben2yl-3-phenyM-[2-(l-ben2yloxyvalinyI-4-ben2yloxy)succinyl)]-7-[4-[2-(N- 
Boc)amino-6-methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4Kiihydro-lH-14-benzodia2epi^^ 

(±)-l-ben2yl-3-phenyM-[2-(l-ben2yloxyphenylalanyl-4-benzyIoxy)succlnyl)]-7-[4-[2-(N- 
5 Boc)amino-6-methylpyrimidine-4-yl]-4Hixa-l-butyl]-3,4-dihydro-lH-l,4-^ 
2,5-dione, 

(±)-l-isopropyl-3-phenyl-4-(3-ethoxy-l-methyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)amino-6- 

methylpyrimidine-4-yI]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dw^ 

(±)-l-isopropyl-3-phenyM-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[4-[2-(N-Boc)ainino-6- 

10 methylpyrimidine-4-yl]-4-oxa-l-butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2^-d 

(±)-l-isopropyI-3-phenyI-4-[2-(l-/-butoxy-4-ben2yloxy)succinyI)]-7-[4-[2-(N-Boc)amino-6- 
methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dion^ 
(±)-l-isopropyI-3-phenyI-4-[2-(l-ben2yloxygIyclnyI-4-ben2yloxy)sucdnyl)]-7-[4-[2-(N- 
Boc)amino-6-methyipyrimidine-4-yl]-4-oxaO-butyI]-3,4-dihydro-lH-l,4-benzodiazepine- 

15 2^-dione, 

(±)-l-isopropyI-3-phenyl-4-[2-(l-ben2yIoxyvalinyl-4-ben2yloxy)succinyl)]'-7-[4-[2-(N- 

Boc)amino-6-methylpyrimidine-4-yl]-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodia2epin 

2^-dione, 

(±)-l-isopropy!-3-phenyI-4-[2-(l-ben2yloxyphenylalanyl-4-ben2yloxy)succinyl)]-7-[4-[2- 
20 (N-Boc)arnino-6-methylpyrimidine-4-yl]-4-()xa-l-butyl]-3,4-dihydro-lH-l,4- 
ben2odia2epme-2^-dtone« 

(±)-l-methyI-3-phenyl-4-(3-elhoxy-l-methyI-3-oxo-l-propyl)-7-[5-[2-(N- 

Boc)aminopyridine-3-yl)-5-oxa-l-pentyI]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dion^ 

(±)-l-methyl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2-{N- 

25 Boc)aminopyridine-3-yI]-5-oxa-l-pentyI]-3,4-dihydro-lH-l,4'ben2odiazepine-2^-dione, 
(±)-l-methyI-3-phenyl-4-I2-(l-f-butt)xy-4-benzyIoxy)succinyI)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yI]-5H>xa-l-pentyl]-3,4-dihydrc>lH-l,4-benzodia2epine-2^-dioTO 
(±)-l-methyI-3-phenyl-4-[2-(l-ben2yloxyglycinyl-4-ben2yloxy)succinyI)]-7-[5-[2r{N- 
Boc)aminopyridine-3-yl]-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione, 

30 (±)-l-methyI-3-phenyl-4-[2-(l-benzyloxyvalinyl-4-benzyloxy)succinyl)]-7-[5-[2-(N- 

Boc)aminopyridine-3-yl]-5-oxa-l-pentylJ-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione, 
(±)-l-methyI-3-phenyl-4-[2-(l-benzyloxyphenylalanyl-4-benzyloxy)succinyI)]-7-[5-[2-(N- 
Boc)aminopyridine-3-yI]-5-oxa-l-pentyIl-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione, 
(±)-l,3-diphenyl-4-(3-ethoxy-l-methyl-3-ox(>-l-propyl)-7-[5-[2-(N-Boc)aminopyridin^^^ 

35 yI]-5'Oxa-l-pentyI]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l>diphenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyI)-7-[5-[2-(N-Boc)aminopyridine-^^ 
yI]-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-13-diphenyM-l2-(l-Nbutoxy-4-ben2yloxy)succinyI)]-7-I542-(N-Boc)aminopyridin^^^ 
yl]-5-oxa-l-pentyl]-3,4-dihydro-lH-l,4-ben2(Klia2epine-2,5-dione, 
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(±H>dlphenyl^[2-{l-benzyIoxyglycinyl-4-benzyIoxy)succ.nyl)]-H^^^^^^ 

Boc)an.inopyridine-3-y.l-5-oxa-l-pen^ 

(+).U-diphenyl-4-[2-{l-benzyloxyvaHnyl-4-ben2yloxy)sucdnyl)]-7-[5.[2-(N- 

B;c)aminopyridine-3-yl]-5-oxa-l^^^^^^^^ 
5 (±)-l>diphenyJ-4-[2-(l-benzyloxyphenylalanyM-benzyloxy)suc^^^^^^ 

Bcc)aminopyridine-S-ylI-5^xa-l-pentyll^^^^^^ 
(+).l-benzyl-3-phenyl-M3-ethoxy-l-methyl-3-oxo-l-pro^^^^^ 

B"oc)amlnopyrldIne*yll-5<.xa.l-pentylI-3,4^ 

(±)-l-ben2yl-3-phenyl-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-[5-[2-(N- 

10 B;c)amlnopyridine.3-yl]-5-oxa-l-pe.ty.]-3,4-dihydro-lH-l,^^^^^^^ 

(±H-benzyI-3-phenyl-4-[2-(l-t-butoxy-4-benzyloxy)succinyl)]-7-[M2-(N- 

Boc)an,inopyridine-3-yl].5-oxa-l-pen^^^^^^^^^^ 

(±)-l-benzyl.3-pheny!-4-[2-(l-benzyroxyglycinyl-4-benzyloxy)sucdnyl)]-7-[5-I2-(N- 

Boc)aminopyridine-3-ylI-5-uxa-l-pentyI]-3,4^ihydro-lH-M-be^^^^^^ 
15 (±H-benzyl-3-phenyl-4-[2-(l-benzyloxyx'alinyl-4-benzyloxy)succlnyl)]-7-I5-[2.(N- 

B"oc)amrnopyn-dlne^y.l-5-«xa.l-penty.l-^^^^^^^ 
M.l.benzyI^phenyM-t2-(l-benzyloxyphenyIalanyl-4-benzyIoxy)sum 

B"oc)aminopyridine-3-yI]-5-oxa-l-pentyI]-3,4-dihydro^ 
(±)-l-isopropyl-3-phervyl-4-(3-efhoxy-l-methyl-3-oxo-l-propyl)-7-[5-[2-(N- 

20 Boc)an.inopyridine-3-yll-5<,xa-l-pentyll-3,4<1ihydnvlH-l,4-benzodi^^^^ 
(±> - ,opropyl-3-phenyI-4-(3-ethoxy-l-phenyl-3-oxo-l-propyl)-7-l5-[2-(N- 
B n,inopyridine-3-yl]-5^xa-l-pentyll-3,4Klihydro-lH-l,4.benzodiazepin^^^^^ 
isopropyl-3-phenvl-4-[2-(l-f-butaxy-4-benzyloxy)succiny01-7.[5-[2.(N- 

Boc)amlnopyridlne^yI]-5-c>xa-l-p«ntyI1.3^ihydro^^ 

•-isopropyl^phenyW-t2-(l-benzyloxygIyclnyl-4-benzyloxy)succinyI)]-7-[5-[2-(N- 

, ,.;nopyridine-3.yl]-5^)xa-l-pentyI]-3,4-dihydro-lH-l,4-benzod 
(+)-l-isop™pyI-3-phenyl-4-[2-(l-benzytc,xyvalinyl-4-benzyIoxy)succ.'nyI)]-7-[5-[2-(N- 

Boc)aminopyridine-3-yl]-5-oxa4-pentyI]-3,4-dihydro-lH-14-benzod« 
{±H-isopropyl-3-phenyl-4-t2-(l-benzyl«xyphenylalanyl-4-benzyloxy)succin^^^^^ 
30 (N-Boc)ammopyridme-3-yI]-5-«xa-l-pentyl]-3.4-dlhydro-lH-l,^^^^^ 

dione, 

b) i.methyl-4-(2-carboxyethyl)-7-(5-ainino-I-pent>'l)-3.4-dihydro-lH-l,4- 
benzodlazeplne-2>dlone trifluoracetate was prepared using the method described in part 
35 (g) of example 1. Thus, 45mgs l-methyl-4-(2<arboxyethyl)-7-(N-boc-5-amino-l-per,tylH^^^ 
dihydro-lH-l^enzodiazepine-2>dione benzyl ester yielded 36mgs (93%) l-methyW- 
carboxyethyl)-7-(5.aminc,.l-pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2^-dlone 

trifluoracetate (1/2" C-18 reverse-phase column, eluting with a solvent gradient of 10:90 
acetonitrile(0.1% trifluoracetic acid)/ water (0.1% trifluoracertc add), time 0 to 10 min, to 
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50:50 acetonitrile(0.1% trifJuoracetic acid)/water (0.1% trifluoracetic acid), time 10 min to 40 
min, flow=10ml/min, Rt=303 min, un detection 254nm). HRMS (FAB) molecular ion 
m/z-348.1931 ( cald. C18H25N3O4, 348.1923) NMR (CDCI3 , dTMS) 739 (IH bs, Ar-H o- 
CON), 734 (IH, d, 3JhH=8Hz, }}-C0N), 7.16 (IH, d, 3JhH=8H2, w-CON), 4.00-3.90 (2H, m, 
5 NCHHCO, NCHHCH2), 3.67 (IH, 2jhh=16Hz, NCHHCO), 3.56 (IH, dt, 2jhh=14Hz, 
3jhh=6Hz, NCHHCH2) 3.17 (3H, s, NCH3), 2.82 (2H, t 3jhh=7Hz, H3NCH2), 2.67-2.47 
(4H, m, CH2CO2, ArCH2), 1.57-1.42 (4H, bs), 1.16 (2H, p, 3Jhh=7Hz). 

Using the above procedure, but substituting the appropriate 3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione for l-methyl-4-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentyI)-3,4- 
10 dihydro-lH-l,4-benzodiazepine-2,5-dione benzyl ester there could be prepared, for example, 
the following compounds: 

l-methyl-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetale, 

l-methyl-4-(2-carboxy-l-phenyIethyi)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

15 benzodia2epine-2,5-dione trifluoracetate, 

' (±).l.methyi-4-[succin-2-yl-(l-^-butoxy)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione trifiuoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-glycine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetale, 
20 (±)-l-methyl-4-[succin-2-yI-(l-vaIine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yI-(l-phenylalanine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

25 benzodiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2-carboxy-l-phenylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyi-4-Isuccin-2-yl-(l-Nbutoxy)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
30 (±).l-phenyl-4-(succin-2-yI-(l-glycine)]-7-(5-amino-l-pentyl)-3,4.dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 
- (±)-l-phenyM-[succin-2-yl-(l-vaIine)]-7-{5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzi>diazepine-2,5-dii>ne trifluoracetate, 

(±).l-phenyl-4-[succin-2-yl-(l-phenylalanine)l-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2,5-di()ne trifluoracetate, 

l-benzyl-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

l)enzodiazepine-2,5-dione trifluoracetate, 

l-ben2yl-4-{2-carboxy.l-phenylethyI)-7-{5-amino-l-pent>'l)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate. 
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(±H-benzyl-44succin-2-yKl-t-butoxy)l-7-{5-amino-l-pen 

ben20diazepine-2^-dione trifluoracetate, 

(±).l-benzyl-4-[succia-2-yl-(l-glycine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l.^ 

benzodiazepine-2>d ione trifluoracetate, 
5 (±)-i-ber.zyl-4-[succm-2.yl-(l-valine)l-7-(5.amlno-l-pentyl)<>,4^ihydro-lH.l^ 

ben20dia2epine-2^-dione trifluoracetate, 
(±)-l-benzyM-Isuccin-2-yHl-pher.ylalarune)]-7-(^^^^ 

ber>zodiazepine-2,5-dione trifluoracetate, 

l.isopropyl-4-(2-carboxy.l-methyIethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-l^ 

10 benzodia2epine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l.phenylethyI)-7-(5-amino-I-pentyl)-3,4-dihydro-lH-l,4. 

benzodiazepine-2^-dione trifluoracetate, 

(±)-l-isopropyl-4-[sucdn-2-yl-(l-t-butoxy)]-7-(5-ainino.l-pentyl).3,4Hiihydro.lH-l,4. 

benzodiazepine-2,5-dione trifluoracetate, 
15 {±)-I-isopropyl-4-[succin-2-yKl-glyclne)]-7-(5-ainino-l-pentyl)-3,4slihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoracetate. 

(±H-isopropyl-4.[succin-2-yKl-valine)l-7-{5-amino-l-pentyl).3,4-dihydro-lH-W- 
benzodiazepit»e-2,5-dione trifluoracetate, 

{±H-isopropyl-4-[sucdn-2-yI-(l-phenyIalanine)l-7-(5-amino-l-penlyl)-3,4-dihydro-lH- 

20 l,4-benzodiazepir\e-2>dione trifluoracetate, 

l-methyl-4-(2<arboxy-l-inethylethyl)-7-[N-(2-aminoethane)-3-keto.l.propyi»-3-amii»e]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l'methyl-4-(2<arboxy-l-phenylethyl)-7.[N-(2-aminoethane)-3-keto-l-propyn-3-a^^^^ 

3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
25 (lH-methyl-4-[sucdr».2.yl-(l-Nbutoxy)]-7-[N-(2-aminoethane)-3.keto.l.propyn.3-amiite]- 

3,4-dlhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±H-methyl-4.[succfn-2-yl-{l-glydne)l-7-tN-{2-amir,oetIiane)-3.keto-l-propyn-3-aiiu^^^ 
3,4-dihydro-lH-l ,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-methyl-44succin-2-yl-(^valine)]-7-[N-(2-aminoethane)-3-keto-l-propyIi-3-a^^^^ 

30 3,4.dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

{±)4-methyl-4-[succin-2-yl-(l-phenylaIamrie)]-7-[N-{2-aminoethane)-3-keto-l-propyn.3- 

aminel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l.phenyl-4K2-carboxy-l-methylethyl)-7-[N-(2-arninoethane)-3-keto-l-propyn-3-amiiie]. 

3,4-dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
35 i'-pher»yl-4-(2<arboxy-l-phenylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyii-3-amirte]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(lH-plienyI-4-[succir,-2-yl-(l-t-butoxy)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 
3,4-dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate. 



2112 



wo 93/08174 PCT/US92/08788 

(±)-l-phenyl-4-[succin-2-yI-(l-glycine)]-7-(N-(2-aminoethane)-3-keto-l-propyn^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-clione trifluoracetate, 
(±H-phenyI-4.[succin-2-yl-(l-valine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-^^ 

3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
5 (±).l-phenyl-4-Isuccin-2-yl-(l-phenylalanine)]-7-(N-(2-aminoethane)-3-keto-l-pro^ 

ainine]-3,4-dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
l-benzyl-4-(2-carboxy-l-methylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-ben2yl-4-(2<arboxy-l-phenylethyl)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amine]- 

10 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-14)enzyl-4-[succin-2-yl-(l-Nbutoxy)]-74N-(2-aminoethane)-3-keto-l-propyn-3-aiiu^ 

3,4-d ihyd ro-1 H-1 ,4-benzod iazepine-2,5-d ione tr i fl uoraceta te, 

(±)-l-benzyI-4-[succin-2-yl-(l-glycine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3-amiTO^ 
3,4-dihydro-lH-l,4-benzc>diazepine-2,5-dione trifluoracetate, 
15 {±)-l.benzyl-4-[succin-2-yl-(l-valine)]-7-[N-(2-aminoelhane)-3-kelo-l-propyn-3-aminel^ 
3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione tri f I uoraceta te, 

(±)-l-ben2yI-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-aminoethane)-3-keto-l-propyn^ 

amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
l-isopropyl-4-(2-carboxy-l-methylethyI)-7-[N-(2-aminoethane)-3-keto-l-propyn-3-ami^^^ 

20 3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifl uoraceta te, 

l.isopropyl-4-(2<arboxy-l-phenylethyl)-7.[N-(2-aminoethane)-3-keto-l-propyri-3-amine]- 

3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yI-(l-Nbuloxy)]-7-[N-(2-aminiMJthane)-3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
25 (±)-l.isopropyl-4-[succin-2-yl-(l-glycine)]-7-[N-(2-aminoethane)-3-keto-l-propyn-3- 
amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifl uoraceta te, 
{±)-^isopropyl-4-[succin-2-yl-(l-valine)]-7-[N-(2-aminoelhane)-3-keto-l-propyn-3-amineJ 

3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
{±)-l-isopropyI-4-(succin-2-yI-(l-phenylaIanine)]-7-IN-(2-aminoethane)-3-keto-l-^^ 
30 3-amine]-3,4-dihydro-lH-l,4-ben2odiazepme2,5-dione trifluoracetate, 

l-methyM-(2<arboxy-l-melhyIethyI)-7-[3-keto-l-propyn-3-(l-piperi2irie)]-3,4-dih^^ 

lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

l-methyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyn-3-(l-piperi2ine)]-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±).l.methyl-4-[succin-2-yI-(l-Nbutoxy)]-7-I3-ketoO-propyn-3-(l-piperi2irie)l-3,4-dihy 

lH-1 ,4-benzod iazep i ne-2,5-d ione t ri f I uoraceta te, 

(±)-^methyl-4•[succin-2-yl-(^glycme)]-7-[3-ketl>-^propyn-3-(^pipe^izine)]-^^^^ 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
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(±).l-meftyl-4-[succm-2-yHl-valine)]-7-[3-keto.l^^^^ 

lH-l^benzodiazepine-23-dione trifluoracetate, 
(±H-methyl-4^succin-2-yl-(l-phenyIaIanine)]-H3-keto-l-^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 l-phenyl-4-(2-carboxy-l-methyIethyl)-7-t3-keto-l^^^^^^ 
lH-l,4-baizodiazepine-2,5-dfone trifluoracetate, 
l.pher,yl-4-(2-carboxy-l-phenylethyim3-keto-l.propyr»-Hl^^^^^^ 
lH-M-baizodiazepine-2,Wione trifluoracetate, 
(±H-phenyM-[sucdr.-2-yHl-^butoxy)]-7-[3.keto^^^^^^ 

10 lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[sucdn^2-yHl-glycine)]-7-t3-keto-l-propyr^ 

lH-l,4-benzodiazepir»e-2,5-dione trifluoracetate, 

(±H-phenyl-4-[succin-2-yl-(l-valirie)]-7-[3-keto-l-propyr»-3-Cl-piperiziite)].3,4^ihydro- 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 {±H-phenyl-4-[sucdn-2-yl-(l-phenylaFanirte)I-7-[3-keto-l-prop^^^^^^ 

dihydio-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
l-benzyl^(2-carboxy-l.n«thyIethyI).7-[3-keto-l-propyi»-3-{l-piperi 

lH-14-benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-{2-carboxy-l-phenylethyI)-7-[3-keto-l-propyn.3-(l-piperizine)]-3,4^^ 

20 lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-betu.yW-[sucdn-2-yl-{l-t-butoxy)]-7-[3-keto-l-propyn-3-(l-piperizine)^^^^^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyI-4-[succin-2-yl-(l-glydne)]-7-[3-keto-l-propyn-3-^^^^^^ 

lH-l/4-bffli2odiazepine-2,5<liorte trifluoracetate, 
25 (±H-benzyI-4-[succin-2-yKl-valine)l-743-ket(,.l-propyn-3-a^^ 
lH-l>4-benzadiazepine-2,5-dione trifluoracetate, 

(±H-ber.zyI-4-[sucdn.2-yl-(l-phenylalanine)]-7.[3-keto-l-propyn-3-(l-piperizine)]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-methyIethyl)-7-[3-keto-l-propyn-3-(l-piperizine)l-34- 

30 diliydro-lH-l,4-benzodiazepitie-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy.l-phenylethyl)-7-[3-keto-l-propyn-3-(l-piperi2ine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
{±^l-isopropyl-4-[sucdn-2-yHl-^buloxy)].7^3-keto-l-propyn-3Kl-piperizineM 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±).l-isopropyM-[sucdn-2-yl-{l-glydne)]-7-[3-keto-l-propyn^-{l-piperizine)]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-vaIine)]-7-[3-keto-l-propya-3-(l-piperizine)]-3,4- 
dihydro-lH-1.4-benzodiazepine-2,5-dione trifluoracetate. 
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(±).l-isopropyl-4-[succin-2-yI-(l-phenylalanlne)]-7-I3-kelo-l-propyn.3-(l-pi 
dihydro-lH-l,4-benzocliazepine-2^-cllone trifluoracetate, 

l-methyl-4-(2<arboxy-l-methyIethyl)-7-I2-(2-aminoethanethiol)-l-ethyl]0,4-dihydro- 

lH-l,4-ben20diazepine-2^-d ione trif luoracetate, 
5 l-methyl-4-(2<arboxy-l-phenylethyl)-7-I2-(2-aminoethanethiol)-l-ethyl]-3,4-d 

lH-l,4-ben2odia2epine-2,5-dione trifiuoracetate, 

(±)-l-methyI-4-[succin-2-yI-(l-^butoxy)]-7-l2-(2-aminoethanethiol)-l-ethyll-3,4-^ 
lH-l,4-benzodia2epine-2,5-dione trifiuoracetate, 

(±)-l-methyI-4-[succin-2-yl-(l-glycine)]-7-I2-(2-aminoethanethiol)-l-ethyl]-3,4-dihydro- 

10 lH-l,4-ben2odiazepine-2^-dlone trifiuoracetate, 

(±)-l-melhyM-[succm-2-yl-{l-valine)]-7-[2-(2-aminoethariethiol)-l-ethyl]-3,4-dihydro- 

lH-l,4-ben20diazepine-2,5-dione trifiuoracetate, 

(±)-l-melhyI-4-[succiri-2-yl-(l-phenylaianine)l-7-(2-(2-aminoethanethiol)-l-e^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
15 l.phenyl-4-{2<arboxy-l-methylethyl)-7-[2-(2-aminoetharielhiol)-l-ethyI]-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dii)ne trifiuoracetate, 

l.phenyl-4-(2-carboxy-l-phenylethyI)-7-[2-(2-amlnoethanethiol)-l-ethyl]-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-phenyl-4-[succin-2-yI'(l-Nbutoxy)]-7-[2-(2-aminoethanethiol)-l-elhylI-3,4-dihydro- 

20 lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-phenyl-4.[succin-2-yI-(l-glycine)]-7-[2-(2-aminaethanethiol)-l-ethyl]-3>dih^ 

lH-l,4-ben2odiazepine-2,5-dione trifiuoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-aminoethanethioI)-l-ethyl]-3,4-dihydro 

lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
25 {±)-l-phenyl-4-[succin-2-yl-(l-pht?ny!aianine)]-7-[2-{2-aminoethariethiol)-l-ethyn 
dihydro-l H-l,4-ben2odiazepine-2,5-dione trifiuoracetate, 

l-benzyJ-4-(2<arboxy-l-methylethyl)-7-[2-(2-amim)ethanethio!)-l-ethylJ-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

l-benzyl-4-(2<arboxy-l-phenylethyl)-7-(2-(2-aminoethanethiol)-l-ethyl]-3,4-dihydro- 

30 lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-benzyI-4-[succiri-2-yl-(l-Nbutoxy)]-7-[2-(2-aminoethanethiol)-l-ethyll-3,4-dihydr^^ 

lH-l,4-ben2odiazepine-2,5-dii)ne trifiuoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-glycine)]-7-[2-(2-aminoethanethiol)-l-ethyl]-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
35 (±)-l-berizyl-4-[succin-2-yi-(l-valine)l-7-[2-(2-aminoethanethiol)-l-ethyI]-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylalanine)]-742-(2-aminoethanethiol)-l-ethyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate. 
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IH-l^teimKllazepine-W-iitone tnfluoraceBK, 
,.is„pr„py.■4■(2<.^b.xy4-ph.„y.e.Kyl>7.p-(^.m,n„eU..^^^ 

lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±H4sopropyl-4-[succin-2-yKl-^butoxy)]-7-[2.(2-amm^^^^ 
dihydro-lH-l,4-benzodiazepine-2^dione trifluoracetate, 
(±H-isopropyl-4-[succln-2-yHl-giydne)]-7H2-(2-an^^^ 
dihydro-lH-l,4-ber»zodia2epine-2,5-dione trifluoracetate, 
(±)Lsopropyl-4-tsucdr.-2-yl-(l-valine^^^^^^^^^^^ 

10 lH-l^benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-4-[succin-2-yl-{l-phenyIalanine)]-742-(2-aminoet^^^^^ 

dihydrb-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

l-methyI-4-(2-carboxy-l-methylethyl)-744-(2-amino-6-n,eti.ylpyrimidine-4-yI)^^^^^ 
butyl]-3,4-dihydro.lH-1.4-benzodiazepine-2,5-dione trifluoracetate, 
15 l-metl.yl-4-(2-carboxy-l-phenyIethyl)-7-[4-(2-amin„-6-methylpynm^^ 
butyI]-3,4-dihydio-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
{±H-methyl-4-[sucdr^-2-yKl-f-butoxy)l-7-[4-(2-amino-6-^^^^^ 
bulyl].3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+H-methyl-44sucdr»-2.yKl-glycfne)l-744-(2-amino-6-nn^^^^^ 
20 butyll-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-meti,yI-4-[sucdn-2-yI-(l-valine)]-7-[4-(2-amino-6-n.ethylpyrim.dme^yI)-^^^^ 

butyl].3,4-dihydro-lH-l,4-benzcKiiazepine-2.5-dione trifluoracetate, 
(.H-n,ethyl-4-[sucdn-2-yl-(l-phenylaIanine)I-7-[4K2-arnino-6-rnethyl^^^ 
oxa-l-butyl]-3,4-dihvdro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 

25 l.phenyl-4-(2-carboxy-l-methylethyl)-7W2-arnir.o-6-methylp^^^^^ 
bu«yn-3,4-dihvdro-lH-l,4-benzodlazepine2,5-dione trifluoracetate, 
l.phenyl-4-(2-carboxy.l-phenylethyl)-7-[4-(2-amino-6-methyl^ 
bulyn-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±).l-pheny.-4-[sucdn-2-yl-(l-^but«xy)]-7-[4.(2-amino-6-methyIpyrimidin^^^^ 

30 butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-phenyl-44sucdn-2-yi-(l-glycine)l-7-[4-(2-amino-6-methyIp^^^^^ 
butyIl-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-pher,yI-4-[succln-2-yI-(l-valfae)]-744-(2.amino-6-meA^^^^ 
butylH,4-dihydn)-lH-l,4*enzodiazepine-2,5-dione trifluoracetate, 

35 (±H-phenyl-4^succln-2-yl-(l-phenylaFanine)]-7-[4-(2-amino-6-methylpyrimidine-4-ylH^ 

oxa-l-butyl]-3.4^1ihydro-lH-l,4-benz«diazepine-2,5-dione trifluoracetate, 
l-benzyl-4-(2<arboxy-l-methylethyl)-7-[4-(2-amino-6-methyIpyrimidine-4-ylH 
but>'n44-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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l.benzyM-(2<arboxy-l-phenylethyl)-7-[4-(2-amino-6-methylpyrimidine-4-yl)-4<^^ 
butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
{±Vl-ben2yI-44succin-2-yI-(l-^buloxy)]-7-I4-(2-amino-6-melhylpyrimid^ 
butyl]-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
5 (±)-l-benzyJ-4-Isuccin-2-yl-(l-giycine)]-7-[4-(2-amino-6-methylpyrimidine-4-yl)-4-oxa-l^ 

butyI]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzy)-4-(succin-2-yl-(l-valine)]-7-[4-(2-amino-6-methylpyrimidirie-4-ylH^^ 

butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyM-[succin-2-yl-(l-phenylalanine)]-7-[4-(2-amino-6-methylpyrimidirie-4-^^ 

10 oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2<arboxy-l-methylethyl)-7-I4-(2-amino-6-rnethylpyrimidine-4-yIH-oxa- 

l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-isopropyl-4-(2<arboxy-l-phenylethyl)-7.[4-(2-amino-6-methylpyriinidine-4-yl)-4-oxa- 
l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

15 (±).l.isc^propyl-4-[succin-2-yl-(1-^buti)xy)]-7-[4-(2-amino-6-methylpyrimidine-4-^^^^ 
l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-^isopropyM-[succin-2-y^(^glycine)]-7-[4-(2-amino-6-methylpyrimidine-4-yl)]^^^ 
.l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropy]-4-tsuccin-2-yl-(l-valine)]-7-[4-(2-amino-6-methylpyrirnidine-4-y^ 

20 l-butyl]-3,4-dihydni-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyi-4-[succin-2-yl-(l-phenylaIanine)]-7-[4-(2-amino-6-rnethylpyrimi^ 
yl)-4-oxa-l-butyl]-3,4.dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-methyl-4-(2<arboxyO-niethylethyl)-7-[5-(2-aminopyridirie-3-yl)-5-oxa-l-pentyi]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 
25 l-methyl-4-(2<arboxy-l-phenylethyl)-7-I5-(2-amiriopyridine-3-yl)-5-oxa-l-pentylH^^ 

dihydro-lH-l,4-benzodia2epine-2,5-dit>ne trifluoracetate, 

(±)-l-methyl-4-Isuccin-2-yl-(l-f-butt)xy)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-penlyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-4-[succin-2-yI-(l-glycine)]-7-[5-(2-aminopyridine-3-yI)-5-oxa-l-pe^^ 

30 dihydro-1 H-1 ,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-(5-(2-aminopyridine-3-yl)-5-oxa-l-pentyl]-3,4- 

dihydro-1 H-1 ,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-phenyialanine)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 l-phenyl-4-(2-carboxy-l-methylethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-pentyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2-carboxy-l-phenyIethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa.l-perityI]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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dihydro-lH-l,4-benzodiaEepine-2^-dione trifluoracetate, 
(±,-l-phenyl-4-[succin-2-yl-{l-g.ycrne)^^ 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±H-pher.yl-4.[succm-2orKl-valine)l-7-[5K2^^^^^^ 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(+H-phenyl-4-[sucdn-2-yHl-phenyIaIanir.e)].H5-(2^^^^^ 
penhrll-3,4^iihydro-lH.l,4^,enzodlazepine-2,5-dione trifluoracetate, 

lbenzyM-(2<arboxy.l.methylethyl)-H5-(2-amin^^ 

10 dihydro-lH-l,4.benzodiazepine-2,5-dione, ■ 
l-benzyM-{2<arboxy.l-phenylethyl)-7-[5-(2-aminopyridine-3-y^^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-ber,zyl-4-[sucdn-^yHl-^b«toxy)l-7-[5-(2-aminopyrid^ne^-^^^^^^ 

dihydro-lH-1.4-benzodiazepine-2,5-dlom: trifluoracetate, 
15 (±H-benzyl-4-lsuccin-2-ylKl-«lycine)H-I5-a^^^ 

dihydro-lH-14-benzodiazepine-2,5-dlone trifluoracetate, 
(±)-l-benzyl-4-[sucdn-2.yKl-valine)>7<5-(2-ami 
dihydro-IH-1.4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-ber»zyl-44sucdn-2-yl-(l-phenylalar.ine)]-7-[5-(2-aminopyridine-3-yI)-5^^^^^ 

20 penlyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5.dione trifluoracetate, 

Wsopropyl-4-(2<arboxy-l-methyleti,yl)-7-[5-(2-aminopyridii,e-3-y«^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
Wsopropyl-4-(2<arboxy-l-phenylethyI)-7-[5-(2-an,inopyridine^-^^^^^ 

dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
25 {±H-IsopropyI-4-[sucdn.2.yKW-butoxy)1.7-[5-(2-aminopyridin^^^^^^^ 

3 4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(i).l-isopropyI-4-[sucdn-2-yl-(l-glydne)]-7-[5-(2-aminopyridine-3-y0^^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-44sucdn-2-yl-(l-valine)]-7-[5-(2-aminopyridine-3-yl)-5.^^^^^ 

30 diliydro-lH-l,4-benzodlazepine-2,5-diane trifluoracetate, 

(±)-lMsopropyl-44sucdn-2-yi-(l-phenylalanine)]-7-[W2-aminopyridit.e^-yI)-^^^^^ 

pentyl]-3,4-dihydro-lH.l,4-beruK)diazepine-2,5-dione trifluoracetate, 

(±H-methyl-3-phenyMK2<arboxy-l-methylethyI)-7-(5-amiiio-l-penty^^ 

lH-1.4-ben2odiazepine-2>dfone trifluoracetate, 
35 (±H-methyl-3-phenyl-4K2<arboxy-l-phenyIetI.yl)-7-(5-amino-l-pentylH^^^^ 

lH-1 4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-methyI-3-phenyl-4-tsucda-2-yl-{l-^butoxy)]-7-(5-amino-l-pentyl)-3,4-^ 
l,4-benzodiazepine-2>diane trifluoracetate. 
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(±)-1-nielhyl-3-phenyM-[succin-2-yI-(l-glycine)l-7-(5-amino-l-pentyl)-3,4^^^ 
l,4-benzodiazepine-2,5-dione trifiuoracetate, 

(±)-l-melhyI-3-phenyl-4-[succin-2-yl-(l-vaIine)]-7-(5-amino-l-pentyI)-3,4-di^^ 
l,4-ben2odiazepine-2^dione trifluoracetate, 
5 (±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-amino-l-pentyl)-3^^ 
dihydro-lH-l,4-b€nzodiazepine-2,5-dione trifluoracetate, 

(±)-l>diphenyl-4-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione trifluoracetate, 

(±)-l>diphenyM-(2<arboxy-l-phenyIethyl)-7-(5-amirio-l-pentyl)-3,4-dihydro-lH^ 

10 benzodiazepine-23-dione trifluoracetate, 

(±)-l>diphenyl-4-[succin-2-yI-(l-^butoxy)]-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,^ 

ben2odiazepine-2,5-dione trifluoracetate, 

(±)-i;3KliphenyM-Isuccin-2-yl-(l-glycine)]-7-{5-amino-l-pentyl)-3,4-dihydro-lH-l,^^ 

benzodiazepine-2,5'd ione tri f I uo racet«i te, 
15 (±)-l>^iphenyl-44succin-2-yI-(l-valine)]-7-(5-amino-l-pentyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±H3-diphenyM-Isuccin-2-yl-(l-phertyIalanine)]-7-(5-amino-l-pentyl)-3,4HJihydr^ 
l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-3-phenyl-4-(2<arboxy-l-methylethy!)-7-(5-amino-l-pentyl)-3,4-dih^^ 

20 l/4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yI-(l-^butoxy)]-7-(5-amino-l-pentyI)-3,4-dihydro-lH- 
1 ,4-ben2od ia zepine-2,5-d ione tr 1 f I uoraceta te, 
25 (±)-l-berayl-3-pheriyl-4-[succin-2-yl-(l-giycirie)]-7-(5-anr\ino-l-pentyl)-3,4-dihydro-lH- 
l,4-benzodiazepine-2,5'dione trifluoracetate, 

(±)-l-benzyl-3-phenyI-4-[succin-2^vl-(l-valine)]-7-(5-amino-l-pentyl)-3,4Mdihydro-l^ 
benzodiazepine-2,5-d ione tri f luoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-amino-l-pentyl)-3,4- 
30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-(2-carbi)xy-l-rnethylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro- . 
lH-l,4'benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-3-phenyl-4-{2<arboxy-l-phenylethyl)-7-(5-amino-l-pentyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-d ione tri fluoraceta te, 
35 (±)-l-bopropyl-3-phenyl-4-[succin-2-yl-{l-*-butoxy)]-7-(5-amino-l-pentyI)-3,4-dihydro- 
lH-1 ,4-benzodiazepi ne-2,5-d ione tri fl uoraceta te, 

(±)-l-isopropyI-3-phenyl-4-[succin-2-yl-(l-j;lycine)]-7-(5-amino-l-pentyl)-3,4-dihydro-lH- 
l,4-benzodiazepine-2,5*dione trifluoracetate, 
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l,4-benzodia2epine-2^dionetrifluoracetate, , 

(±^Lethyl.3-phenyl-H2-carboxy-l-pheny.e^^^^ 
p„py.^„^eH>dihydro-lH-1.4-benzod.zepl^^^^^^ 
(.,rmethy.-3-pheny.-4-lsuccin-2-y.Hl-^butoxy)]-^^^^^^^^ 
10 3-aminel-3 4-dihydro-lH-l,4-benzodiazepine-2,5-dionetrifIuoracetate, 

3-aminel-3,4-dihydro-lH-l,4-bet»zodla2epfne.2>dione trifluoracetate, 

3aininej..^a y , „, n valinen-7-rN-(2-aininoe»haneV3-keto.l.propyl-3- 

(±).l-methyI-3-phenyI-4-tsuccin-2-yl-(l-valine)j / «• 

an,inel-3,4^ihvdro-lH-l,4-benzodiazepine-2.S-dione trifluoracetate 

propy.-3-a.>rne]-3,4-dihydro-m-l,4-benzod*^^^^ trifluorace..te 
(.)f>diphenyl-4-(2-carbaxy-l-n.ethylethy.H^^^^^^^ 
aminel-3,4-dihvdro-lH-l,4-benzodiazep.ne-23-dione trifluoracetate, 

;:;iid;phenv.-4-(2.arboxy-l-pbeny.etHy.,-H^ 
20 aminel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dlor,e tdfluoracetate 
(.H^-diphenyl-4-[succin-2-yHl-^butoxy)^7W2-m^^ 
amine>3,4-dihvdro-lH-1.4.benzodlazepir,e-2,5-dione trifluoracetate, 

(.)-l>dipheny.-4.tsucd.-2-yK^^^^^^^ 

amineH,4Kiihydro-lH-l,4-ber,zodiazepine-2,5-dione trifluoracetate, 
25 (t)-l,3Uheny.-4-Isuccin-2-y.-(l-va.ine)h7W^^^ 

amine]-3 4-dihvdro-lH-l,4-benzodiazepiae-2^-dione trifluoracetate, 

:;:'d;pben;M-tsuc.n-2-yKt-^^^^^^^ 

3-aminel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate 
(.H-benzyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[N.a-aminoetha 

30 p'ropvI-3-an,ine>3,4-dil.ydrc>-lH-l,4-ben.odiazepine-2,5^i^^^^ ''"TTLeto 1 
wI:ber.zvl-3-pheny.-4-(2-carboxy-I-phenylethyl)^^^^ 
p;opyl-3^minel-3.4-dihydro-lH-l,4-benzcKliazepineWione trifluoracetate, 

I.HLzyl-3-phenyl-4-[sucdn-2-yl-(1W-butoxyM^ 
3^minel-3,4Hlihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

: , ^ r ..m 1 vl a.dvcine)l-7-[N-{2.aminoethane)-3-keto.l:propyl-3- 
35 (±)-l.benzvl-3-phenyl-4-[succin-2-yl-(i-g»yc>"ejj / u v 

an.ine]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

;Hlzy.-3:phenv.-4-[sucdn-2-yKl-^^^^^^^^^^ 
amineH,4-dihydro-lH-l,4-ber«cKliazepine.2^-dlone trifluoracetate. 
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(±)-l-benzy!-3-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-aminoethane)-3-keto^^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-(2<arboxy-l-melhylethyl)-7-[N-(2-aminoethane)-3-ketq-l^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-phenylethyI)-7-[N-(2-aminoethane)-3-keto-l- 
propyI-3-am]ne]-3,4-dihydro-IH-1,4*benzodiazepine-2^-dione trifluoracetate/ 
(±)-l-isopropyl-3-phenyI-4-[succln-2-yl-(l-Nbutoxy)]-7-[N-(2-aminoethane)-3-keto-l- 
propyl*3-aniine]-3,4-dihydro-1H-l,4-benzodiazepine-23-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-[N-(2-aminoethane)-3-keto-l- 

10 propyl-3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[N-(2-aminoethane)-3-keto-l-propyi- 
3-amine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-isopropy]-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[N-(2-aminoethane)-3-keto- 
l-propyl-3-amine]-3,4-dihydro-lH-l,4-benz()dia2epine-2,5-dione trifluoracetate, 

15 (±)-l-methyI-3-phenyl-4-{2-carboxy-l-methylethyl)-7-[3-keto-l-propyl-3-(l-piperizine)]- 
3,4-dlhydro-lH-1,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyI-3-(l-piperizine)]- 
3,4-di hydro- lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyI-3-(l-piperizine)]- 
20 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyl-3-(l-piperizine)]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-vaIine)l-7-[3-keto-l-pn)pyl-3-(l-piperizine)]-3,4- 
dihyd ro-l H-1 ,4-benzod iazepine'2,5-d ione t ri f I uiiraceta te, 
25 (±)-l-methyl-3-phenyI-4-[succin-2-yI-(l-phenyIalanine)]-7-[3-keto-l-propyI-3-(l- 
piperizine))-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-dipheny!-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyI-3-(l-piperizine)]-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyl-3-(l-piperizine)l-3,4- 
30 dihyd ro-1 H-1 ,4-benzod iazepine-2,5-dione tri f 1 uoraceta te, 

(±)-l,3-diphenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyI-3-(l-piperizine)]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yI-(l-glycine)]-7-[3-keto-l-propyl-3-(l-piperizine)]-3,4- 
dihydro-1 H-1 ,4-benzod iazepine-2,5-d ione trifluoracetate, 
35 (±)-l,3-diphenyI-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyl-3-(l-piperizine)]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-Yl-(l-phenylaianine)]-7-[3-keto-l-propyl-3-(l-piperizine)]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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{±)-l-benzyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyl-Ml-piperte^^ 
3 4-dihydro-lH-l,4-benzodiazepine-2^ione trifluoracetate, 

(±H-benzyl-3-phenyl-4-(2-carboxy-l-phenylethyI)-743-keto-l-propyl-3Kl-piperi2ine)h 

3 4Hithydro-lH.l A*en2odiazepine-2>dione trifluoracetate, 
5 (i)-l.benqrl^-phenyI-Hsucdn-2-yHl-^butoxy)]-743-^^^^^^ 
dihydro-lH-14-benzodiazepine-Z^-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-44succin-2-yl-(l-glycine)l-^[3-keto-l-propy^3Kl-piperi«^^^^ 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-{l-valir,e)]-7-[3-keto-l-propyl-3-(l-piperizine)]-^^^^ 

10 dihydro-lH-l,4-benzodiazepme-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-{l-phenyIalanlt>e)]-7-[3-keto-l-propyl-3-(I- 

piperizine)]-3,4-dihydro-lH-l,4-benzodlazepine-23-dione trifluoracetate, 
(±).l-isopropyl-3-phenyl-4-a<arboxy-l-methyIethyI)-7-I3-keto-l-propyl-3-(l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±).l.isopropyl-3-phenyl-4-(2-carboxy-l-phenyIethyl)-7-[3-keto-l-propyl-3-(l- 
piperi2tne)]-3,4^ihvdro-lH-l,4-benzodiazep}ne-2,5-dione trifluoracetate,. 
(±)-l-isopropyl-3-phenyl-4-[succi«-2-yI-{l-f-butoxy)]-7-[3-keto-I-propyl-3-(l-pipetizine)l- 

3 4.dlhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyi-3-phenyI-4-[succin-2-yl-(l-glycine)l-7-[3-keto-l-propyl-3-(l-piperizin^ 

20 34-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[sucdn-2-yl-(l-valine)l-7-[3-keto-I-propyr-3^1-piperizine)]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(i)-l-isopropyl-3-phenyI-4-[succin.2-yKl-phenylalanine)]-7-[3-keto-l-propyl-3-(l- 

piperlzine)]-3,4-dihvdro-lH-l,4-benzodiazepiae-2,5-dione trifluoracetate, 
25 (±H-methyl-3-phenyl-4-(2-carbuxy-l-methylethyl)-7-[2-(2-anninoethaneti.iol)-l^ 

3 4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-{2-carboxy-l-phenylethyl)-7-[2-(2-aminoethanethioI)-l-ethyl]- 

3 4.dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(l)-l-methyI-3-pheriyl-4-[sucdr,-2-yKW-butoxy)]-742-(2-aminoe^ 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-methyl-3-phenyl-4-[succin-2-yl-(l-gJydne)]-7-[2.(2-aminoethariethiol)-l-ethyl]-^^^ 

dihydro-lH-14-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-{1-vanne)l-7-[2-(2-aminoethanethioI)-l-elhyl]-3,4- 

dihydro-lH-l,4-benzadiazepine-2,5-dione trifluoracetate, 
35 (±)Jl.methyl-3-piienyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-aminoethanethlol)-l- • 

ethyI)-3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(2-carboxy-l-methylethyl)-7-[2-{2-aminoethanethiol)-l-elhyl]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 



212 



wo 93/08174 PCT/USW/08788 

(±)-l,3-diphenyl-4-(2-carboxy-l-phenyIelhyl)-7-(2-(2-aminoethanethioI)-l-et^^^ 
dihydra-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-13Kiiphenyl-4-[succin-2-yl-(l-^buU)xy)].7-[2-(2-aminoethanethiol)-l-ethyll-3,4^ 
dihydro-lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 
5 (±)-l,3-diphenyl-4-[succin-2-yl-{l-g!ycine)]-7-[2-(2-aminoethanethiol)-l-ethyl]-^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 

(±)-l>diphenyl-4-(succin-2-yl-(l-valine)]-7-[2-(2-aminoethanethiol)-l-ethyl]-^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(+)-l,3-diphenyM-[succin-2-yI-(l-phenylalanine)]-7.I2-(2-aminoethanethiol^^ 

10 3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-ben2yI-3-phenyl-4-(2<arboxy-l-methylelhyl)-7-t2-(2-aminoethanethiol)-l-ethyl]- 

3,4Hlihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-ben2y^3-phenyl-4-(2<arboxy-^phenylethyl)-7-[2-(2-aminoethanethiol)-l-€thyl^ 

3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±>-l-benzyl-3-phenyi-4-[succin-2-yl-(l-Nbutoxy)]-7-[2-(2-aminoethanethioI)-l-ethyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-befizyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(2-aminoethanethiol)-l 
dihydro-lH-l,4-benz«d!azepine-2,5-dione trifluoracetate, 

(±H-beri2yI-3-pheriyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-aminoelhanethiol)-l-ethyl]-3,4^ 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyI-4-[succin-2-yI-(l-phenyIalanine)]-7-[2-(2-aminoethanethiol)-l- 
ethylJ-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2<arboxy-l-methylethyl)-7-[2-(2-aminoethanethiol)-l- 
ethy!]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

25 (±H-isopropyl-3-phenyi-4-(2-carboxy-l-phenylethyI)-7-[2-(2-aminoethanethiol)-l- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyi^-[succin-2-yl-(l-Nbutoxy)]-7-[2-(2-aminoethanethiol)-l-ethyl^ 

3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-3-phenyl-4-[succin-2-y!-(l-glycine)]-7-[2-(2-amirioethanethioI)-l-^^ 
30 3,4-dihydro-l H-1, 4-benzodiazepine-2,5-d lone trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-aminoethanethiol)-l-^^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-3-phenyl-4-(succin-2-yi-(l-phenylaianine)]-7-[2-(2-aminoethanethioI)-l- 
ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±H-methyl-3-phenyl-4.(2<arboxy-l.methylethyI)-7-[4-(2-amino-6-methylpyrirnidin^ 
yI)-4-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-melhyl-3-phenyl-4-{2<arbi)xy-l-phenylelhyl)-7-[4-(2-amino-6-methylpyrimidin^ 
yI)-4-t>xa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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yl)^xa-l-butyll-34-dihydro-lH-I,4-benzodiazep,ne-2>dionetrifl^^^^ 
(.H-methyI-3-phenyl-4-[sucdn-2-yKl-glycme)l-7-[4-(2^^^^ 
ylHH)xa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate 

5 (.)-l.methyI-3-phenyl-4-[succin-2-yKl-vaHne)]^ 

4^xa-l-butyIJ-3,4-dihydro-lH-I^benzodiazepine.23HJionetrifluora^^^ 

(±)-l-methyI-3-phenyI-4^succln-2-yKl-phenyIalanine)]-W^ 
me.hyIpyrin«dine^yl)-4-oxa4-butyl].3>dihydro-lH-l^ber»zodia«^^^^^ 



trifluoracetate, . . a i\ a 

10 (.H>diphenyl-4-(2-carboxy-l-methylethyl)-W^^ 

oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(H.)-l>diphenyl-4-(2-carboxy-l-phenylethyl)-7-[4-(2-amino-6-methy^^^^ 
oxa-l-butyll-3,4^ihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
(.H>diphenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[4-(2-amfno^me*^^ 
15 oxa-l.butyl]-3.4-dihydro-lH-l,4-ben2odiazepine-2>dione trifluoracetate, 
(±H>dlphenyl-4-[sucdn-2-yl-(l-glydne)l-7.t4-(2.amin^^^^^ 
oxa-l-bulyll-3,4^ihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H>diphenyI-4-[succin-2-yl-(l-vanne)]-7-[4-(2-amino-6-methylpyrin.W 

l-butyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
20 W.l>diphenyI-4-[succin-2-yl.(l-phenylaIanlne)]-7-[4.(2-amino-6-methylpyri^^ 
yl)-4-oxa.l-but>'l]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(^)-l.ber,zyl-3-phenyl-4-(2-carboxy-l-methylethyiy-7-l4-(2-arnir.o^^^ 
yl)-4-oxa-l-butyI]-3,4.dihydro-lH-l,4.benzodiazeplne-2,5HJionetrifluoiBcetate, 

(^-H-benzyl.3-pher»vl-4-(2.carboxy4-phenylethyI)-7.[4-<^^^^^^^ 
25 yl)-4-oxa-l.bulyl]-3,4-dlhydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+H-benzyI-3-phenyr-4-[sucda-2-yK1-^butoxy)l-7-[4-{2-amino-6^^^^^ 
yl)-4-oxa-l-butyI]-3,4-dihydru-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-3-phenyl-44succin-2-yl-(l-Blycine)]-7-[4-(2-amlno-6.methyIpyrim^^^^ 
4-oxa-l-butyIl-3,4-dihvdn,-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
30 (±)-l-benzyl-3-phenyl-44sucdr,.2-yKl.vaIine)]-7-[4K2-arnino^methyIpyrimidir»^^ 
4-oxa-l-butyl]-3,4-dlhydro-lH-l/t-benzodiazepine-2,5MJfone trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-[succin.2.yKl-phenylalanine)]-7-[4-(2-ain!no-6- 
rnethylpyrimldine-4.yl)-4<,xa-l-butyI]-3,4-dihydro-lH-l,4-ber.zodiazepine-2,5-dio^ 



trifluoracetate, 

35 



(+)-l-isopropyl-3-phenyl-4-(2-carb«xy-l-methylethyl)-7-[4-(2-amino-6- 
methylpyrimidirte-4-yl)-4H,xa-l-butylH,4-dihydro-lH4,4-benzodlazepine-2,5-d.one 

trifluoracetate, , 
W-l-isopropyl-3-phenyl-4-(2<arboxy-l-pheny.ethyl)-7W2-amino-6-methylpyr.^^^ 

4-yI)-4^xa-l-butyl]-3.4-dihydro-lH-l,4-benz«diazeprne-2,5-dlone trifluoracetate. 
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(±)-l-isoprofyW-phenyl-4-[succin-2-yl-(l-Nbuloxy)]-7-[4-(2-amino-6 
yl)-4-oxa-l-butyll-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±H-isopropyI-3-phenyI-4-[succin-2-yl-(l-glycme)]-7-[4-(2-amino-6-meth^^ 
yI)]-4-oxa-l-butyl]-3,4«<iihydro-lH-l,4-ben2odlazepine-2,5-dione trifluoracetate, 
5 (+)-l-^sop^opy^3-phenyl-4-[succin-2-yl-(^vaIine)]-7-[4-(2-amino-6-methylpy^imidin^^^ 
ylH-oxa-l-butyll-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetale, 
(±)-l-isopropy^3-phenyJ-4-[succin-2-yl-(l-phenylalanine)]-7-[4-(2-ainino-6- 
methylpyrimidine-4-ylH-oxa-l-butyl]-3,4-dihydro-lH-l,4-benzodia2epine-2^^^ 

trifluoraceUite, 

10 (±)-l-methyl-3-phenyl-4-(2<arboxy-l-methylethyl)-7-[5-(2-aminopyridine-3-y^ 
pentyl]-3,4-dihydn)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±).l-methyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-[5-(2-aminopyridine-3-yI)-^^^ 
pentyl]-3,4-dihydn>-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l-methyJ-3-phenyl-4-(succin-2-yl-(l'Nbutt)xy)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 

15 penty!]-3,4-dihydn>-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[5-{2-aminopyridin€-3-yl)-^^^ 
penty!]-3,4-dihydnvlH-l,4-benz()diazepine-23-dione trifluoracetate, 
(±)-l-methyl-3-phenyI-4-tsuccin-2-yl-(l-vallne)]-7-[5-(2-aminopyridine-3-yi)-5-ox^ 
pentyI]-3.4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

20 (±)-l.methyN3-phenyl-4-[succin-2-ylHl-phenylalanine)]-7-[5-(2-aminopyridine-3-yJV^^ 
oxa-l-pentyl]-3,4-dihydri)-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4-{2-carboxy-l-methyIethyl)-7-[5-(2-aminopyridine-3-yl)-5-oxa-l- 
pentyI]-3,4-d1hydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(+)-l,3-diphenyl-4-(2-carboxy-l-phenylethyl)-7-[5*(2-aminopyridine-3-yl)-5-oxa-l- 

25 pentyJ]-3,4-dihydro-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyI-4-[succin-2-yU(l-Nbutoxy)]-7-[5-(2-aminopyridine-3-yl)-5-oxa-l-penty 
3,4-dihydn)-l H-l,4-benzodlazepine-2,5-dit)ne trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yl-(l-glycine)]-7-[5-{2-amin()pyridine-3-yl)-5-oxa-l-pent 

3,4-d ihyd rivlH-1 ,4-benzod ia2epine-2,5-d ione tr i f I uoraceta te, 

30 (±).l>diphenyl-4-[succin-2-yl-(l-valine)]-7-I5-(2-aminopyridine-3-yl)-5-oxa-l-penty^^ 
3,4-dihydro-1H-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyW-[succin-2-yl-(l-phenylalanine)]-7-[5-(2-aminopyridine-3-yl)-^^^ 
pentyl]-3,4-dihydro-lH-l,4-benzodia2epine'2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyM-(2<arb()xy-l-methylethvl)-7-[5-(2-aminopyridine-3-yI)-5-oxa-l- 

35 pentyl]-3,4-dihydri>-lH-l,4-ben2odia2epine-2,5-dione, 

(±)-l-benzyl-3-phenyl-4-(2<arboxy-l-phenylethyI)-7-[5-{2-aminopyridine-3-yI)-5-oxa-l- 
penty!]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-ben2yl-3-phenyl-4-(succin-2-yl-(l-/-buti>xy)]-7-[5-(2-aminopyridlne-3-yl)^^ 
pentyll-3,4-dihydm-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate. 
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(±)-l.benzyl-3-phenyM-[succ^n-2-yl-(^glyc^ne)]-7-[5-(2-aminopyridine-3-yl)-5^xa-^^ 

pentyl]-3,4-dihydro-lH-l,4-ben20clia2epine-2^-dmne trifluoracetate, 
(±)-l.benzyl-3-phenyI-4-[succin-2-yl-(l-valine)l-7-[5-(2-ammopyridine-3-yl)-5-oxa.l- 

pentyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
5 (±).l.ben2yl-^phenyl-4-[succin-2-yKl-phenylalar»ine)l-745-(2-amin^ 

oxa-l-pentyq-3^-dihydro.IH-1.4-benzodiazepine-2>dionetriHuoracetate, 
(±)-l-isopropyl-3-phenyl-4K2s:arboxy-l-methylelhyl)-7.[5-(2-aminopyridine^-yy^^^^ 

l-pentyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyl-4-(2-carboxy-l-phenyIethyl)-7-[5-(2-aminopyridme-3-yl)-5-oxa- 

10 l-pentylI-3,4-dihydro.IH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-Nbutoxy)]-7-[5-(2-amirtopyridine-3-yl).5-oxa-l- 

pentyl].-3,4-diiiydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyM-[succin-2-yl-(l-glycine)l-745-{2-aminopyridine.^^^ 

pentyl]-3,4-dihydro-IH-l,4-ben2odiazepine-2,5^diane trifluoracetate, 
15 {±).l-fsopropyl-3-phenyM-[sucdn-2-yl-(l-valine)]-7-[5-{2-amiriopyr!dir.e-3-yl)-5-oxa-l- 

pentyl]-3y4-dihydro-lH-l,4-benzodia2eptne-2,5-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[5-(2-aminopyridine-3-yl)-5- 

oxa-l-pentyl]-3.4-dihydro-lH-l,4-benzodiazepir»e-2>dione trifluoracetate, 

20 c) l.methyI-4-(2-carboxyethyI)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-M- 

benzodiazepine-2,5-dione was prepared by the method described in Example 2. 
Thus, ISmgs l-melhyl-4-(2-carboxyethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
ben2odiazepine-2,5Klione yielded 17mgs (87%) l-methyl-4-(2-carboxyethyl)-7-(5- 
guanidino-l-pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate (1/2" C- 

25 18 reverseiJhase column, eluting with a solvent gradient of 10:90 methanol(0.1% 
trifluoracetic acid)/ water (0.1% trifluoracetic acid), Hme 0 to 10 min, to 50:50 
methanol(0.1% trifluoracetic acid)/water (0.1% trifluoracetic acid), time 10 min to 40 min, 
flow=10ml/min, Rt=38.5 min, un defection 254nm), HRMS (FAB) molecular ion m/z=390.2132 
( cald. C19H27N5O4, 390.2182) 

30 Using the above procedure, but substituting the appropriate amino add for 1-methyl- 

4-(2-carboxyethyI)-7-(5-amino-l-pentyl)-3/l-dihydro-lH-l,4-benzodiazepine-2,5-dione 

there may be prepared, for example, the following rompounds: 

l-methyl-4-(2-carboxy-l-mefhylethyl)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiaapine-2,5-d ione trif luo racetate, 
35 i.methyl-4-(2-carbox)'-l-phenylethy!)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-<-butoxy)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 
benztxliazepine-2,5-dione trifluoracetate. 
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(±)-l-melhyl-4-[succin-2-y!-(l-glycine)]-7-{5-guanidino-l-pentyl)-3,4-d^ 
benzodiazepme-2^-dione trifluoracetate, 

(±)-l-methyJ-4-[succin-2-yl-(l-valine)]-7K5-guanidino-l-pentyI)-3,4-dihydro-lH^ 

benzodia2epine-2^-dione trifluoracetate, 
5 (±)-l.methyl-4-[succin-2-yl-(l-phenyialanine)l-7-(5-guanidino-l-pentyI)-3,4-dihydro-lH 

l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione trifluoracetate, 

l.phenyI-4-(2<arboxy-l-phenylethyl)-7-(5-guanidino-l-perityl)-3,4<iihydro-lH-l,4- 

10 benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyM-tsuccin-2-yl-(l-Nbutoxy)]-7-(5-guanidino-l-pentyI)-3,4^ih 
benzod iazepine-2,5-d ione tr i f I u or aceta te, 

(±)-l-phenyM-[succin-2-yl-(l-gIycine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoracetate, 
15 (±).l-phenyl-44succin-2-yl-(l-valine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-phenyIaIanine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro^^ 
l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-ben2yl-4-(2<arboxy-l-methyIethyl)-7-(5-guanidinc)-l-pentyI)-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-{2<arboxy-l-phenylethyI)-7-(5-guanidino-l-pentyIh3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

{±)-l-benzyl-4-[succin-2-yl-(l-/-butoxy)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoracetate, 
25 (±)-l-benzyl-4-[succin-2-yl-(l-glycine))-7-(5-guanidino-l-pentyl)-3,4-dihydrD-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyI-4-[succin-2-yl-(l-valine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-m 

30 l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2'Carboxy-l-methylethyl)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-phenylethyl)-7-(5-guanidino-l-pentyl)-3,4-dihydro-^ 

benzodiazepine-2,5-dione trifluoracetate, 
35 (±).l-isopropyl-4-[succin-2-yl-{l-f-butoxy)]-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-(5-guanidint)-l-pentyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 
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(±H-isopropyl-4-[sucdn-2-yKl-valine)]-7-(5-guanidi^^^^ 

benzodiazepine-2^-dione trifluoracetate, 
(±)-l-isopropy!.4-lsucdn-2-yKl-phenylalanine)].7K5-guan^ 

lH-14-benzodiazepine-2,5-dione trifluoracetate, 
5 l.methyl-4-(2H:arboxy-l-methylethyl)-7W2.guanidinoethane^ 
aininel-3,4^ihydro-lH-l,4-benzodiazepme-2,5-dione trifluoracetate, 
l.methyI-4-(2-carboxy-l-pher.ylethyl)-7W2-guaniditioethane)-3-keto-l-pro 

ainine]-3,4Ki!hydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 
{±)-l.methy]-4-[succirx-2-yI-(l-i-butoxy)]-7-[N-(2-guamdinoethane)-3-keto-l.propyl-3. 

10 an.ine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-glycine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

ainine]-3,4-dihydro-lH-l,4-bervzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-44sucdr,-2-yI-(l-vaIine)l-74N-{2-guanidinoethar,e)-3-keto-^ 
amine]-3,4-diiiydro-lH-1.4-benzodiazepir>e-2,5-dione trifluoracetate, 
15 (±).i.r„ethyl-4-[succin-2.yHl-phenylalanlr,e)]-7-[N-(2-guai>ldin^^^^ 

3-amine]-3,4HJihvdro-lH-l,4-benzodiazepiae-2,5^ione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-inethyIethyl)-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

amine]-3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-phenylethyl)-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3. 

20 amine]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[sucdn-2-yl-(l-f-butoxy)]-7W2-guanidinoethane)-3-keto-l-propyl-3- 

an>ine]-3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-phe».yl-4-[sucdr.-2-yl-(li5lydne)I-7-tNK2-guanidinoethane).3-keto-l-propyW 

amirtel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±).l-phenyI-4l[sucdn-2-yHl-valine)]-7-rN-(2-guanidiooetliane)-3-keto-l-propyl-3- 

aminel-3AcIihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-phenyl-4-[succin-2-yl-(l-phenylaIanine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl- 

3-amine]-3,4-dihydro-lH-l,4-benzodlazepine-2,5-dione trifluoracetate, 
l-benzyl-4-(2-carboxy-l-inethyletliyl)-7-[N-(2-guat»idir»oethane)-3-keto-l-propyI.3- 

30 ainine]-3,4-dihydro-lH-l,4.ben2odiazepine-23-dione trifluoracetate, 

l.berizyI-4-(2warbox>'-I-phenylethyI)-7.[N-(2-gu»nidinoethar»e)-3-keto-l-propyl^ 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-benzyl-4iucciii-2-yl-{l-t-butoxy)l-7-[N-(2-guanidinoetharie)-3-keto-l-propyI-3- 

ainine]^,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±).l.benzyl-4-[sucdn-2-yl-(l-slycine)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-4-[succin-2-yl-(l-valine)]-7-[N-(2-guanidinoethane)-3.keto-l-propyl-3. 

ainirtel-3,4-di!wdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 



218 



% 

t4 



WO 93/08174 PCT/US92/08788 

(±)-l-benzyl-4-Isuccin-2-yI-{l-phenyIalanine)]-7-lN-(2-guanidinoethane)-3-keto-l-^ 

3-amine]-3,4-dihydro-lH-l,4-benzoclia2epine-2,5-dione trifluoracetate, 
l-isopropyl-4-(2<arboxy-l-melhyIethyI)-7-(N-(2-guanidinoethane)-3-keto-l-propyI-3- 

ainine]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione trifluoracetale, 
5 l.isopropyl-4-(2-carboxy.l-phenylethyI)-7-[N-(2-guanidinoelhane)-3-keto-l-propyI-3- 

aminel-3,4-dihydro-lH-l,4-benzodia2epine-23-dione trifluoracetate, 
(±)-l-isop^opyl-4-[succin-2-yl-{^^butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3- 

amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-4-[succin-2-yl-(l-glycine)l-7-lN-(2-guanidinoethane)-3-keto-l-propyl-3- 

10 amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 

(±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[N.(2-guanidinoethane)-3-keto-l-propyl-3- 

ainine]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-1-isopropyM-[succin-2-yl-(l-phenylalanine)]-7-(N-(2-guanidinoethane)^^^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
15 l.melhyl-4-(2-carboxy-l-methylethyl)-7-[3-keU>0-propyl-3-(4-amidino-l-piperi 
dihydro-lH-l,4-ben2odia2epine'2,5-dione trifluoracetate, 

l-methyl-4-(2-carboxy-l-phenylethyl)-7-[3-keto-l-propyl-3-(4-amidino-l-piperizine)] 
dihydro-lH-l,4-ben20diazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-i-butoxy)]-7-[3-keto-l-propyl-3-(4-amidino-l-piperm^ 

20 3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

{±).l-methyl-4-Isuccin-2-yl-(l-gIycine)]-7-[3-keto-l-propyl-3-(4-amidirio-l-pi^ 

3,4-dibydro-lH-l,4-ben20dia2epine-2,5-dione trifluoracetate, . 
(±)-l-methyl-4-Isuccin-2-yl-(l-valine)]-7-[3-keto-l-propyl-3-(4-amidino-l-piperi^^^ 

dihydro-1 H-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
25 (±)-l.methyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyl-3-(4-amidino-l^ 
piperizine)]-3,4-dihydro-lH-l,4-benzod!azepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2<arboxy-l-rr»ethyiethyl)-7-[3-keto-l-propyl-wV(4-amidirio-l-pipen 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, ' 

l-phenyl-4-(2<arboxy-l-phenylethyI)-7-[3-kett)-l-propyl-3-(4-amidino-l-piperizine)]-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±).l-phe^^yl-4-[succi^l-2-yl-(l-^butoxy)]-7-I3-ketl>-^propyl-3-(4-amidino-l-pipe^izine)]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyM-[succin-2-yl-(^glycine)]-7-[3-kelo-^propyl-3-(4-arnidino-l-piperizi^le)]- 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
35 (±)-l-phenyl-4-[succin-2-yl-(l-vaIine)]-7-[3-keto-l-propyl-3-(4-amidino-l-piperi 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-phenyI-4-[succiri-2^vI-(l-phenylalanine)]-7-l3-keto-l-propyI-3-{4-ami^ 
piperizine)l-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate. 
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l.benzyM-(2-carboxy-l-methylethyI)-7.[3-ketc,-l-propyl-3-(^^^^^^ 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoraCetate, 
l.benzyl-4-(2<arboxy-l-phenyIethyI).7.[3-keto-l-propyl-H4.^^^^ 
dihydro-lH-l,4-ben20diarepine-2^-dione trifluoracetate, 
5 {±H-benzyl-44succin-2-yHl-^butoxy)l-7-[3-keto-l-propyl-H4^idin^^ ^ 

34-dihydro-lH-I,4-benzodiazq)ine-2,5-dione trifluoracetate, ^ 

(i).l-ben2yl-4-[sucdn-2-yKl-gIycine)]-743-keto-l-pr^^^^^ C 

dihydro-lH-l>benzodiazepine-2,5-dione trifluoracetate. 
(±).l.benzyM.[succin-2.yHl-vallne)]-7.[3-keto-l-propyl-3H4-amidinVl.pipe 

10 dihydro-lH-l^-ben2odiazepine-2,5-dione trifluoracetate, 

(±).l.benzyl-4-[sucdn-2-yKl-phenylaIanine)]-7-[3-keto-l-propyl-3-{4-amidino-l- 

piperi2ine)]-3,4-dihvdro-lH-l,4-benzodiazepine-2.5-dione trifluoracetate, 
l.isopropyl-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyl-3-(4.ainldIno-l-piperizine)l. 

3 4-dihydro-lH-l,4-benzodiazepine-2.5-dione trifluoracetate, 
15 lWopyl-4-(2<arboxy-l-phenylethyl)-743-keto-l-propyI-3-(4-amidm^ 

3,4-dihydro-lH-l,4-benzadiazepine-2,5-dione trifluoracetate, 
(±)-l-Isopropyl-4-[sucdn-2-yl-(l-Nbutoxy)]-7-[3-keto-l-propyI-3-(4-amidino-l-pi^ 

3,4-dihydro-lH-l,4-benzodiazepme-2,5-d ione trifluoracetate, 

(±H-lsopropyl-4-[succln-2-yl-Cl-glydne)]-7-[3-keto-l-propyl-3-(4-amidrno-l-piperizine)]- 

20 3 4-dihydro-lH-l,4-ben20diazepme-2,5-du)ne trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yl-(l-vaIine)]-7-[3-keto-l-propyl-3-(4-ainidfno-l-piperizine)]- 

3,4-dihydro-lH-l,4-benzodiazeptne-2>dione trifluoracetate, 

(±).l-isopropyl-4-[succin-2-yI-(l-plienylalanine)]-7-[3-keto-l-propyl-3-(4-amidino-l- 
piperi2ine)]-3,4^ihydro-lH-I,4-benzodiazepine-2,5Kiione trifluoracetate, 
25 i-methyl-4-(2-carboX}'-l-methyiethyI)-7-[2-(2-guanidinoelhanethioI)-l-ethyll-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-methyl-4-{2-carboxy-l.phenylethyl)-7-[2-(2-Buanidinoethanethiol)-l-ethyl]-3,4- 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-f-butoxy)]-7-[2-(2-Buanidinoethanethio!)-l-etliyl]-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-glycine)]-7-[2-(2-guanidinoethanethiol)-l-ethyll-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±H-inethyl^[sucdn-2-yKl-valine)]-7-[2-(2-guanidlnoetlianethioIH-ethyl]-3,4- , 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-methyl-4.[sucdn-2-yl-(l-phenylalanine)]-742-(2-guanidinoethanethiol)-l-^thy^ 

3,4-dihydro-lH-l,4-benzi>diazepine-2,5-dione trifluoracetate, 
l'phenyl-4-(2-carboxy-l-methylethyl)-7-[2-(2-guanidinoethanetliiol)-l.ethyl]-3,4- 

dihydra-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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l-phenyl-4-(2<arboxy-l-phenylelhyl)-7-[2-{2-guanidinoelhanethiol)-l-ethyl]-3,4- 
dihydro-lH-l,4-ben2:odiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yU(l-Nbutoxy)]-7-I2-(2-Buanidinoethanethial)-l-elhyI]-3,4^ 

dihydro-lH-l,4-benzodiazepine-2,5*dione trifluoracetate, 
5 (±).l-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-{2-guanidinoethanethiol)-l-ethyl]-3,4- 

^ dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-guanidinoethanethiol)-l-ethyl]-3,4- 

« dihydro-lH-l,4-benzodiazepine-2,5"dione trifluoracetate, 

(±)-l-phenyl-4-lsuccin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l 

10 dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

l-benzyM-(2<arboxy-l-methylelhyI)-7-[2-(2-guanidinoethanethiol)-l-ethyI]-3,^^ 

dihyd ro-1 H-1 ,4-benzod iazepi ne-2^-d ione tri f I uoraceta te, 
l-benzyl-4-(2<arboxy-l'phenylethyl)-7-[2-(2-guanidinoethanethiol)-l-ethyl]-3^^ 
dlhydro-lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 
15 (±)-l.benzyI-4-[succin-2-yI-{l-Nbutoxy)]-7-[2-(2-guanidinoethanethiol)-l-ethyl]-3,^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dlone trifluoracetate, 

(±)-l-benzyN4-[succin-2-yl-(l-glycine)]-7-[2-(2-guanidinoethanethiol)-l-ethyl]-3,4- 
dihydro-lH-l,4-benz()diazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-valine)]-7-[2-{2-guanidinoethanelhioIH-ethyl]-3^^ 

20 dihydro-lH-l,4-benzodiazepine-2^-di()ne trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenyJaIanine)]-7-[2-{2-guanidinoethanethiol)-l-€t^^^ 

dihydro-lH-l,4-benzodiazepine-23-di()ne trifluoracetate, 

l-isopropyl-4-{2-carb()xy-l-methylethyl)-7-[2-(2-guanidinoethanethioI)-l-ethyl]^^^^ 

dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
25 l.isopropyl-4-(2<arboxy-l-phenylethyI)-7-[2-(2-guanidinoethanethiol)-l-ethyl]-^^^ 

dihydro-lH-l,4-benzodia2epine-2,5-ciione trifluoracetate, 

{±)-l-isop^upyl•4-{succin-2-y^(l-^butoxy)]-7-[2-(2-guanidinoethanethiol)-l-ethyl]-3,^ 
dIhyd ro-1 H-1 ,4-benzod iazep i ne-2,5-d ione tri f I ii oraceta te, 

(±)-l-isopropyl-4-[succin-2-yl-(l-glycine)]-7-[2-{2-guanidinoethanethiol)-l-€thyl]-3,4 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yl-{l-valine)]-7-[2-(2-guanidinoethanethiol)-l-ethyI]-3,4- 

dihydro-lH-l,4-benzodia2epine-2,5-diime trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethiol)-l-et^^^ 
* 3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±)-l-methyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyI)-3,4- 

*" dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-(5-guanidino-l-pentyl)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±).l-methyl-3.phenyl-4-[sucdn-2-yl-(l-t-butoxy)].H5-guani^ 

lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-(5-guanld 

lH-l,4-benzodiazepine-2^-dione trifluoraatate, 
5 (±H-melhyl-3-phenyl-4-[sucda-2-yl-(l-valine)]-7K5.guanW 

lH-1 ^enzod!azepine-i5-dione trifluoracefate, 
(±)-l-n.ethyl.3-phenyl-4-[sucdn-2-yKl-phenyIaIa^^^^^ 
dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetete, 

(±)-l^.-phenyl-4-(2<arboxy-l.methylethyI)-7-(5-guanIdlno.l-pentyl)-3,4Hiihydro-^ 

10 l,4-benzodia2epme-23-dione trifluoracetate, 

(±)-l>diphenyl-4-(2<arboxy-l-phenyIethyl)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH- 

1 4-ben2odiazepine-2^-dione trifluoracetate. 

(±)-l>diphenyI-4-[sucdn-2-ylKl-^butoxy)]-7-(5-guanIdino-^pe^^^^ 

benzodiazepine-2>dU)ne trifluoracetate, 
15 (±)-U-diphenyM^sucdn-2-yl-(l-grydne)l-7K5-guanldino-l-pentyl)-3,4<Iihydro.lH-l,4. 

benzodiazepine-2,5-dione trifluoracetate, 

{±)-l>diphenyl-4-[sucdn-2-yl-(l-vanne)]-7-(5-guanidir,«-l-pentyI)-3,4^^ 
benzodiazepine-2,5-dione trifluoracetate, 

(±).l,3-diphenyl-4-[sucdn-2-yl-(l-phenylalanine)]-7-(5-guanidino-l-pentyl)-3,4-dihydro. 

20 lH-l,4-benzodiazepine-2,5-dione trinuoracetate, 

(±).l-benzyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-C5-guanldino-l-pentyl)-3,4Hdihydro- 

lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-(5-guanidino-l-pentyI)-3,4-dlhydro- 

lH-l/4-ben2odlazepine-2,5-dione trifluoracetate, 
25 (±).l-benzyl-3-phenyl-4^succin.2.yKl-t-butoxy)]-7.(5^nianldino.l-pentyI)-3,4^ihydro- 

lH-l,4-benzodlazepine2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phertyl-4-[succin-2-yl-(l-glydne)]-7-(5-guanidino-l-pentyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyI-3-pheny!-4-[succin-2-yI-(l-valine)]-7-{5-guanidino-l-pentyl)-3,4-dihydro-lH- 

30 l,4-benzodiazepine-2>dione trifluoracetate, 

(±)-I-benzyl-3-phenyl-4-[sucdn-2-yI-(l-phenyIalanine)l-7-(5-guanidino-l-pentyl)-3,4- 

dihydro-lH-l,4-benajdiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyl)-3,4- 

dlhydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
35 (±).l.Isopropyl-3-phenyl-4-(2-carboxy-T-phenylethyl)-7-{5-guanidino.l-pentyl)-3,4- 

dihydro-l H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+)'l-isopropyl-3-phenyI-4-[succin-2-yl-{l-f-butoxy)]-7-{5-guariidino-l-pentyl)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-isopropyl-3-phenyl-4-[succin-2-y!-(l-filycine)]-7-(5-guanidino-l-pentyl)-3,4-di^ 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yI-(l-valine)]-7-(5-guanidino-l-pentyO 
lH-l,4-benzodia2epine-2^-dione irifiuoracetate, 
5 (±)-l-isopropyU3-phenyI-4-[succin-2-yl-(l-phenyIalanine)]-7-(5-guanidmo-l-pentyI)^^^ 

^ dihydro-lH-l,4-ben2odia2epine-2^-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-(2<arboxy-l-methylethyl)-7-{N-(2-guanidinoethane)-3-keto-l^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[N-(2-guanidinoethane)-3-^^^ 

10 propyl-3-aiiiine]-3,4-d ihyd ro-1 H-1 ,4-benzod iazepine-2^-d ione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yI-(l-Nbutoxy)]-7-[N-(2-guanidinoethane)-3-te 
propyl-3-amine]-3,4-dihydri>lH-l,4-benziKiiazepine-2^-dione trifluoracetate, 
(±)-l-methyI-3-phenyM-(succin-2-yI-(l-glycine)]-7-[N-(2-guanidinoethane)-3-^^^ 
propyI-3-amine]-3,4'dihydm-lH-l,4-benzi)dia2epine-2,5-dione trifluor acetate, 

15 (±)-l-methyl-3-phenyl-4-[succin-2-yI-(l-valine)]-7-[N-{2-guanidinoethane)-3-ke 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzt)diazepine-2,5-dione trifiuoracetate, 
(±)-l-methyI-3-phenyl-4-[succin-2-yl-{l-phenylalanine)]-7-[N-(2-guanidinoethane)^^^ 
keto-l-propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±)-l>diphenyl-4-(2<arboxy-l-methylelhyl)-7-[N-(2-guanidinoethane)-3-keto-l-propyl- 

20 3-amine]-3,4-dihydro-l H-1 ,4-benzodiazepine-2,5-dione trif luoraceta te^ 

(±)"l>diphenyl-4-(2<arboxy-l-phenylethyl)-7-IN-(2-guanidinoethane)-3-ket 
3-ainine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±H>diphenyM-[succin-2-yl-(l-Nbutoxy)]-7-[N-(2-guanidinoethane)-3-keto-l-propyl-3^ 
amine]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dit)ne trifluoracetate, 

25 (±)-l>diphenyl-4-[succin-2-yI-(l-glycine)]-7-IN-(2-guanidinoethane)-3-keUvl-propyl-3- 
amine]-3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dii)ne trifluoracetate, 
(±)-l>diphenyI-4-[succin-2-yl-(l-vaiine)]-7-[N-(2-guanidinoelhane)-3-keto-l-propy 
ainine]-3,4-dihydro-lH-1,4-benzodiazepine-2,5-dii)ne trifluoracetate, 
(±)-l>diphenyM.[succin-2-yl-(l-phenylalanine)]-7-[N-(2-guanidinoethane)-3-kelo 

30 propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[N-(2-guanidinoethane)-3-keto-l^ 
propyI-3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
(±)-l-benzyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-[N-(2-guanidinoethane)-3-keto-l- 
propyi-3-anriine]-3,4-dihydr(>-lH-l,4-ben2odiazepine-2,5-di()ne trifluoracetate, 

35 (±).l-benzyI-3-phenyl-4-[succin-2-yl-(lW-butoxy)]-7-[N-(2-guanidinoethane)-3-keto-l- 
*^ propyl-3-amine]-3,4-dihydn>-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-Isuccin-2-yl-(l-gIycine)l-7.[N-(2-guanidinoetfiane)-3-keto-^ 
propyl-3-aminel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(+)-l-benzyI-3-phenyl-4-Isucdn-2-yl-(l-valine)l-7-tN.(2-guan.* 

propyl-3-amine]-3.4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

(±H-benzyl-3-phenyI-Hsucdn-2-yKl-phenylalanine)]-7-lN<2-g^^^^ 

l-propyl-3-amme]-3,4-dihydro-lH-I,4-benzodiazepine-2^ionetrifluora^^ 

5 (.H4sopropyl-3-phenyI-4-(2-carboxy-l-methylethyl).7-IN-(2^anidm^^^ 

l-propyl-3-amine]-3,4-dihydro-lH.l^benzodiazepine-2^-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4^^rboxy.l.phenyIethylK^^^ 
propyl-3.ainineH^ihydro-lH-l,4.benzodiazepine-2^-dione trifluoracetate, 

(±H-i8op^opyl■3-phenyI-4.[succ!n.2.yIKl-^butoxy)]-7-[N-(2-g^^^^ 

10 propyW-aminel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±H-isopropyl-3-phenyI-4-[succin-2-yl-(l-glycine)]-7W2-Bua^^^ 
propyU3-amine]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(H.)-l-isopropyl-3-phenyI-4-[sucdn-2-yKl-valine)]-7W2-guanidinoea^^^^^ 
propyl-3-amine]-3,4-dihydro-lH-l,4-benzodiazepir.e-23-dior.e trifluoracetate, 

15 (.)-l.isopropyl-3-phenyI-4-[succin-2-yI-a-pher,yIalar,ine)]-7.[N-(2-guan^ 

keto-l-propyl-3-amir.el-3,4-dihydro-lH-1.4-ber.zodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-3-pheny1-4-(2-carboxy-l-methylethyl)-7-[3-keto-l-propyl^^^^^ 
piperizine)l-3^-dihvdro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-methyI-3-phenyI-4-(2<arboxy-t-phenylethy!)-7-[3-keto-l-propyl-3-(4-amidmo-l- 

20 piperizine)]-3,4-dihydro-lH-l,4.benzodiazepine-2,5-dione trifluoracetate, 

(±H-methyl-3-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[3-keto-l-propyl-3.(4-amidino-l- 
piperizine)]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±)-l-methyI-3-phenyl-4-tsuccin-2-yI-(l-glycine)]-7-[3-keto-l.propyl-3-(4-amidir,o-l- 

piperizine)]-3,4-dihvdn>-lH-l,4.ben«Klta2epine-2,5KJione trifluoracetate, 
25 (±)-l-Tnethyl-3-pheny!-4-[sucdn-2-yl-(l-vaiine)]-7.[3-keto-l-propyI.3-(4.amidino-l- 
piperizine)]-3y4Hlihvdro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±H-methyI-3-pheayl-4-[sucdn-2-ylHl-phenyIalanine)]-743-keto-l-propyl-3<^^^ 

l-piperizine)]-3,4-dihydro-lH-I,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyl-4-(2-carboxy-l-methyletliyl)-7-[3-keto-l-propyl-3-(4-amidino-l- 

30 piperi2ine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-diane trifluoracetate, 

{±)-UVdiphenyl-4-(2-carboxy-l-phenylethy!)-7.[3.keto-l-propyl-3-(4.amidino.l- 

piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine.2,5-dior>e trifluoracetate, 
(±)-l,3-d:phenyl-4-[sucdn.2-yl-(l-/-butoxy)].7.[3-keto-l-propy|.3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-ber>ztHiiarepine-2.5-dione trifluoracetate, 
35 (±)-l,3-diphenyi-4-[succir,.2-yI-(l-glycine)]-7-[3-keto-l-propyl-3-(4-amidino-l- 

piperizine)]-3.4-dihvdrc.-lH-l,4-benzodia2epine-2,5-dicme trifluoracetate, 
(±)-l>diphenyl-4-[succirt-2-yl-(l-valine)]-7-[3-keto-l-propyl-3-(4-ainidino-l-piperizir»e)]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l,3-diphenyl-4-[succin-2-yI-(l-phenyIalanine)]-7-[3-keto-l-propyI-3-(4-amW 
piperizine)]-3,4-dihydr(>-lH-l,4-ben2odiazepine-2^-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-methylethyl)-7-I3-keto-l-propyl-3-(4-amW 
piperi2ine)]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
5 {±)-l-benzyl-3-phenyl-4-(2-carboxy-l-phenylethyI)-7-[3-keto-l-propyl-3-(4-amidm^^ 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-^butoxy)]-7-[3-keto-l-propyl-3-(4-amidino-l- 
piperizine)]-3,4-d ihyd ro-1 H-1 ,4-benzod iazepi ne-2,5-d ione trifluoracetate, 
(±)-l-benzyl-3-phenyM-Isuccin-2-yl-(l-glycine)]-7-[3-keto-l-propyI-3-{4-amidino-l^ 

10 piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-pheriyl-4-[succin-2-yl-(l-valine)]-7-[3-keto-l-propyI-3-(4-amidino-l 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-Isuccin-2-yl-(l-phenylalanine)]-743-keto-l-propyl-3-(4-amidino- 
l-pipenzine)]-3,4-dihydro-lH-l,4-ben2()dia2epine-2,5-dione trifluoracetate, 

15 (±)-l-isopropyl-3-phenyl-4-{2-carboxy-l-methylethyl)-7-[3-keto-l-pfopyI-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±)-l-isopropyl-3-phenyl-4-{2-carboxy-l-phenylethyI)-7-[3-keto-l-propyl-3-(4-amidino-l- 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyM-[succin-2-yl-{l-/-butoxy)]-7-[3-keto-l-propyl-3-(4-ainidino-l- 

20 piperizine)]-3,4-dihydro-lH-l,4-benz«diazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[3-keto-l-propyl-3-(4-amidirio-l^ 
piperizine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±)-l-isopropyl-3-phenyl-4-[succin-2-yI-(l-valine)]-7-[3-keto-l-propyl-3-(4-amidirio-^ 
piperi2ine)]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

25 (±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[3-keto-l-propyl-3-(4- 
amidino-l-piperizine)]-3,4-dihydro-lH-l,4-benzc)diazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-(2<arboxy-l-methylethyl)-7-[2-(2-guanidinoethanethiol)-l- 
ethyl]-3,4-dihydro-lH-l,4-bertzodiazepine-2,5-dii>ne trifluoracetate, 
(±)-l-methyl-3-phenyl-4-{2-carboxy-l-phenylethyl)-7-[2-{2-guanidinoethanethiol)-l- 

30 ethyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-3-phenyl-4-[succin-2-yl-(l-/-but()xy)]-7-[2-(2-guariidinoethanethioI)-l-et^^^ 
3,4-dihydro-lH-l,4-benzodlazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(2-guanidinoethariethiol)-l-eth 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-di()ne trifluoracetate, 
35 (±)-l-methyl-3-phenyi-4-[succin-2-yl-(l-valirie)]-7-l2K2-guanidinoethanethiol)-l-ethyn 
3,4-dihydro-l H-l,4-benzodiazepine-2.5-dione trifluoracetate, 

(±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(2-guanidinoethanethioI)-l- 
ethyl]-3,4-d I hyd ro-1 H-1 ,4-benz(jd iazepine-2,5-d ione tri f I uoraceta te. 
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(±).l^-diphenyl-4-(2<arboxy-l-methylethyI)-7-[2-(2-guanidinoethanethiol)-l-ethyll-3,4- 
dihydro-lH-l,4-ben2odiazepine-2^-di«ne triftuoracetate, 

(±)-U-diphenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(2-guanidinoethanethiol)-l-ethyI]-3,4- 

dihydro-lH-l,4-benzodiazepine-2^-diane trifluoracetate, 
5 (±).l,3Kliphenyl-4-Isuccin-2.yK^^butoxy)]-7-[2-(2-guanidinoethanethio^^^ 

dihydto-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 
(±H>diphenyI-44sucdn-2-yl-(l-glycine)]-7-[2-(2.guanidinoethar>ethiol)-l^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-dipher>yI-4-[succin-2-yKl-valine)]-7-[2-{2-guanidinoethanethiol)-l-ethyl]-3,4- 

10 dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yKl-pIienyialanine)]-7-[2-(2-guanidinoethanethiol)-l- 

ethyl]-3,4-dihydro-lH-l,4-betKodiazepine-2>dione trifluoracetate, 
(±)-l-benzyl-3-phenyI-4-(2-carboxy-l-methylethyl)-7-[2-(2-guanidinoethanethioI)-l- 

eaiyIl-3,4-dihydro-l H-l,4.benzadiazepine-2>dione trifluoracetate, 
15 (±).l.ben2yl-3-pheiiyM-{2<arb»xy-l-phenytethylK-[2-(2.guanidiiioethanethiol)^^^ 

ethyl]-3,4.dihydra-lH-l,4-ber«:Qdiazepine-23-dione trifluoracetate, 
(±H-benzyl-3-pher,yl-4-[sucdn-2-yl<l-Nbut(.xy)]-7-[2-(2-guanidinoethar»ediiol)-l-ethyl]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-(2-(2-guanidinoethanethiol)-l-ethyI]- 

20 3,4-dihydro-lH-l,4-benzodlazepine-23-dione trifluoracetate, 

(±)-l-benzyI-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(2-guanidirioethar»ethiolH^^^^ 
3,4-dihydro-lH-l/4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-beii2yl-3-phenyl-4-[succin-2-yKl-phenylalanine)]-7.(2K2-guanidinoethanethiol)-l- 

ethyl]-3,4-dihydro-lH-l,4-benzodiazep!ne-2,5-dione trifluoracetate, 
25 (±H-isopn.pyl-3.phenyl-4-(2<arboxy-l-methyletlnyi)-7-[2-(2-guanidit»oethanethiol)-l- 

ethyll-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyI-3-phenyi-4-(2-carb«xy-l-pIienyiethyl)-7-[2-(2-guanidinoetiianethiol)-l- 

ethyl]-3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-isopropyl-3-phenyl-4-[succin-2-yl-(l-f-butoxy)]-7-[2-(2-guar>idinoethanethiol)-l- 

30 elhyl]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-3-phenyl-4-[sucdn-2-yl-{l-glycirie)l-7.[2-(2-guanidinoethar>ethiol)-l- 

ethylI-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H-isopropyl-3-piienyl-4-[succin-2-yl-(l-valine>]-7-[2-(2-guanidinoethar»ethiol)-l- 

ethyl]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
35 (±)-l-isopropyI-3-phenyl-4-[succin-2-yi-(l-phenylalanine)I-7-[2-(2-guanidinoethanethiol)- 

l-ethylI-3,4-dihydro-lH-l,4-benzt»diazepine-2>diane trifluoracetate. 
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l'i(3'mtrobenzy!)'4-(2'Carboxyethyt)'7'(5'amino-J'pentynylh^^ 
5 benzodiazepme-2,5'dione trifluoracetate, 

a) N-(2-amini)-5-indoben2oyI)-b-alanine ethyl ester was prepared using the method 
described in part (b) of Example 1. Thus, fn)m 21.0 grams of 6-iodoisatoic anhydride (0.73 
mol) and 11.3 grams of b-alanine ethyl ester hydrogenchloride (0.73 mol) was prepared 9.1 
grams (35%) N-(2-amino-5-iodobenzoyl)-b-alanine ethyl ester (mp=83-85'C TLC, SiOl, 1:1 

10 EtOAc/hexane, Rf=0.46, un positive). NMR (CDCI3 , dTMS) 7.57 (IH, d, ^JhH = 2Hz, 
Ar-H o-CON), 7.42 (IH, dd, 3j,^h=9Hz, 4jhh=2H2, Ar-H p-CON), 6.63 (IH, bs, CONH), 
6.44 (la d, 3JhH=9H2, Ar-H m^ZON), 5.57 (2H, bs, NH2), 4.10 (2H, q, 3Jhh=7Hz, OCH2), 
3.63 (2H, q, ^'*JhH=6Hz, NCH2), 2.63 {2H, I ^'^JhH=6H2, CH2CO2). 1.14 (3H, t, 3JhH=7Hz, 
CH3). 

15 

b) A magnetically stirred solution of 1.2 grams N-(2-amino-5-iodobenzoyl)-b-alanine 
ethyl ester (3.35 mmol), 0.43mL 2,6-lutidine (37 mmol), 0.713 grams 3-nitrobenyl bromide (33 
mmol), and 20mL dimethylformamide, under an atmosphere of nitrogen, was heated to 50'C 
for 24 hours. The reaction mixture was allowed to cool to room temperature, poured over 

20 lOOmL 10% citric acid, and extracted 3X75mL ether. The combined organics were dried over 
magnesium sulfate, filtered and concentrated in vacuo. The resulting residue was purified by 
column chromatography, using silica gel, eluling with a solvent gradient of 1:4 ethyl 
acetate/hexane to 1:1 ethyl acetate/ hexane isolating the yellow band (TLC, Si02. 1'l ethyl 
acetate/hexane, Rf=0.66, un positive) characterized as N-[2-{3-nitrobenzyl)-5-iodobenzoyl]- 

25 b-alanine ethyl ester (1.1 grams, 66%,mp=U)4-105*C). 

c) To a magnetically stirred solution of 1.0 grams N-[2-(3-nitrobenzyl)-5-iodobenzoyll- 
b-alanine ethyl ester (2.0 mmol), 5mL methylene chloride, 0.56mL triethylamine (4.0 mmol) 
at -3()'C under an atmt>sphere of nitrogen was slowly added^ via an addition funnel, 0.26mL 

30 a-bmmoacetylbromide (3.0 mmol) as a solution in 4mL methylene chloride. After 2 hours, the 
mixture was diluted with 35mL methylene chloride and washed 2X75mL 10% citric acid, 
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ZXTSmL sat sodium bicarbonate, dried over magnesium sulfate, filtered and concentrated in 
vacuo. The resulting residue was dissolved in 5mL dimethylfbrmamide and added, via an 
addition funnel, to a slur^r of 72mgs sodium hydride (3X) mmal) in LOmL dimethylfornuinude 
cooled to 0-C The reacHon was allowed to warm to room temperature. After 2 hours, the 

5 mixture was pouredover lOOmL of an ice cooled solution of 10% citric acid and extracted 
3X75mL ethyl acetate. The combined organlcs were washed with IXSOmL sat sodium 
bicarbonate, dried over magnesium sulfete, and concentrated in vacuo. The resulting residue 
was further purified by column chromatography, using silica gel, eluting with a solvent 
gradient of 40:60 ethyl acetate/hexane to 70:30 ethyl acetate/hexane to yield 0.45 gran« 

10 (55%)l-(3-nitrobenzyl)-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH.l,4-benzpdiazepine-2> 
dione ethyl ester CTLQ Si02, 1:1 ethyl acetate/hexane, Rf=039, un positive) and 0.18 grams 
of recovered N-[2-(3-nltrobenzyl)-5-iodobenzoyl]4«lanine ethyl ester. NMR (CDCI3 , 
dTMS) 8J)9 (IH, d, 4JHH=2H2. o^ION), 8.06 [IH, dt, 3JHH=7H?, 4JHH=2Hz, NCH2(C4.Ar. 

[IH, bs, NCH2(C2-Ar-H)], 7.73 (IH, dd, 3JhH=VHz, 4JhH=2Hz, Ar-H p-CON), 75- 

15 74 12H, m, NCH2(C5,C6-Ar-H)1, 6JJ8 OH. d, 3jhh=9Hz, Ar-H m-CON), 5.20 (IH, d, 
2jhH=16H2, NCHHAD, 5.03 (IH, d, 2JhH=16Hz, NCHH Ar), 4.15 (IH, d, 2jhH=15Hz, 
NCHHCO), 4.10 {2H, q, 3JhH=7Hz, OCH2), 3.96 (IH, d, 2iHH=15Hz, NCHHCO), 3.98-3.92 
{2H, m, NCH2CH2), 2.71 (IH, dt, 2Jhh=16Hz, 3JhH=8Hz, CHHC02), 2.63 (IH, dt, 
2JHH=16Hz, 3JhH=8Hz, CHHC02), 1.22 (3H, t, 3JhH=7Hz, CH3). ^^C NMR {CDCI3 , 

20 dTMS) 171.2, 168.3, 1653, 14S.4, 141.0. 139.7, 139.0, 1385, 132.8, 131.1, 129S, 122.9, 122.8, 121.9, 
905, 60.8, 52.1, 503, 45.2, 32.7, 14.1. 

d) H3.njtrabenzyl)-4-(2-carboxyethyI)-7-(N.btK-5-amino.l-pentynyI)-3,4-dihydro- 
lH-l,4-ben2odiazepine-25Klione ethyl ester was prepared using the method described in 

25 part (0 of Example 1. Thus, from 0.205 grams of H3-nitrobenzyl)-4-(2-carboxyethyl)-7-iodo- 
3.4-dihydro-lH-l,4-benzodia2epine-2^-dione ethyl ester was prepared 168.2mgs (57%) l-(3- 
nitrobenzyl)-4-(2-carboxyethyt)-7-(N-boc-5-amino-1-pentynyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-25-dione ethyl ester (TLC, SiCb, 1:1 ethyl acetate/hexane, Rf=0;36, un 
positive). iH NMR (CDOa , dTMS) 8.09 [IH, dt, 3JHH=7Hz, 4JhH=2Hz, NCH2(C4-Ar-H)], 

30 8.02 [IH, bs, NCH2(C2-Ar-H)], 7.81 (IH, d, 4JhH=2Hz,o-CON), 750-735 [3H, m, 

NCH2(C5,C6-Ar-H), Ar-H fKiON], 7.04 (IH, d, 3jhh=9Hz, Ar-H m-CON), 5.22 (IH, d, 
2jHH=16Hz, NOJHAr), 5.04 (IH, d, 2JhH=16Hz, NCHHAr), 4.70 (IH, bs, BocNH), 4.40 
OH, d, 2JhH=12H2, NCHHCO), 4.12 (2H, q, 3JhH=7Hz, OCHo), 3.96 (IH, d, 2JhH=12Hz, 
NCHHCO). 4.0-3.8 (2H, m, NCH2CH2), 3.23 (2H, q, 3JhH= 6Hz, B0CNHCH2), 2.72 (IH, dt, 

35 2jj^„=i7Hz. 3jhh=8Hz, CHHCO2), 2.62 (IH, dt, 2jhh=17H2, 3jhH=8Hz, CHHC02), 2.41 
(2H, t, 3JhH=7Hz, CJCCH2), 1.74 (2H, p. 3jhh=7Hz. CH2CH2CH2), 1.40 (9H, s, t-Bu). 1.24 
(3H. t, 3jhH=7Hz. CH3). 13c NMR (CDCI3 , dTMS) 171.2, 168.4, 166.2, 155.9, 148.4, 138.6, 
1382, 134.9, 134 7, 132.8, 129.9, 129.5, 122.7, 122.4, 12iO, 121.2, 91.4, 79.2, 60.8, 52.2, 50.4, 45.2, 
39^5, 32.7, 28 J, 28.4, 16.8, 14.1. 
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e) l.(3-nitrobenzylH-(2<arboxyethyI)-7-{5-amino-l-pentynyl)-3,4<Jihydro-l^ 
benzodiazepine-23-clione trifluoracetate was prepared using the method described in part 
(g) of example 1. Thus, 84 mgs l-{3-nitrobenzyl)-4-(2<arboxyethyI)-7-(N.boc-5-amino-l- 

5 pentynyl)-3,4-dihydrO'lH-l,4-ben2odiazepine-2>dione ethyl ester (0.142 mmol) yielded 
75mgs (91%) l.(3-nitrobenzyl)-4-(2-carboxyethyl)-7-(5-amino-l-pentynyl)-3,4-dihydro-lH- 
l,4-benzodiazepine-2>dione trifluoracetate (1/2" C-18 reverse-phase column, eluting with a 
solvent gradient of 10:90 methanol(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic 
acid), time 0 to 10 min, to 5050 methanol(0.1% trifluoracetic acid)/water (0.1% trifluoracetic 

10 add)/ time 10 min to 40 min, flow=10ml/min, Rt=45.1 min, un detection 254nm). HRMS (FAB) 
molecular ion m/z=465.1744 { caid. C24H25N4O6. 465.1774) NMR (CP3 CK dTMS) 8.07 
[la dt> 4JhH=2Hz, 3]hh=7Hz, NCH2{C4.Ar.H)], 8.02 [IH, bs, NCH2(C2-Ar-H)], 7.73 (IH, 
d, 4jhh=2Hz,o-CON), 7.60-750 [3H, m, NCH2(C5,C6-Ar-H), Ar-H p-CON], 7.25 (IH, d, 
3]HH=9Hz, Ar-H m-CON), 5.40 (IH, 2jhh=15Hz, NCHHAr), 5.00 (IH, d, 2jhh=15Hz, 

15 NCHHAr), 4.13 (IH, d, 2jhh=12Hz, NCHHCO), 4.t>3.6 (3H, m, NCHHCO, NCH2CH2), 
3.1 (2H, bs, NH3CH2), 2.65 (2H, t, ^'^JhH=7Hz, CH2CO2), 2.41 (2H, t, 3JhH=7Hz, dCCH2), 
1.9 (2H, p, 3jhh=7Hz, CH2CH2CH2). 

Example 5 




20 

2-(3~mtrobenzyl)'4'(2'CarboxyethtjIh7-(5-guanidw^^^^ 

bcnzodiazephie-2,5-dione trifluoracetate, 
l-(3-nitrobenzyl)-4-(2-carboxyethyl)-7-(5-guanidino-l-pentynyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2^1ione trifluoracetate was prepared using the method described in 
25 Example 2. Thus, 30mgs of l.(3-nitrt)benzyl)-4-(2-carboxyethyl)-7-(5-amino-l-pentynyl)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-di<)ne trifluoracetate yielded 14mgs (44%) of l-(3- 
nitrobenzyl)-4-{2-carboxyethyl)-7-(5-guanidino-l-pentynyi)-3,4-dihydro-lH-l,4- 
benzodiazepine-2>dione trifluoracetate (1/2" C-18 reverse-phase column, eluting with a 
solvent gradient of 20:80 methanol(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic 
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acid), Hme 0 to 10 min, to 70:30 methanol(0.1% trifluoracetic add)/water (0.1% tnfluoracetic 
add), time 10 min to 40 min, flow=10ml/min, Rt=33.8 min, un detection 254nm). HRMS (FAB) 
molecular ion m/z=5072007 { cald. C25H27N6O6, 507.1992) 1H NMR(CDaCN/CD30D, 
dTMS) 8.04 [IH, d, 3jHH=7Hz, NCH2(C4-Ar-H)], 7.98 [IH, bs. NCH2(a-Arfl)I, 7.68 (IH, 
5 d 4jHH=2H2/,-C0N), 7.60-740 [3H, m, NCH2(C5,C6-Ar-H), Ar-H p-CON], 7.25 (IH, d, 
3jHH=9Hz, Ar-H W-CON), 537(1H, d. 2jHH=15Hr, NCHHAr), 5.00 (IH. d, 2jhH=15Hz, 
NCHHAr), 4.13 (IH, d, 2JHH=12Hz, NCHHCO). 4.0-3.6 (3H, m, NCHHCO, NCH2CH2), 
324 (2H, bs, H2N(H2N=)NHCH2), 2.65 (2H, t, CH2CO2), 2.41 (2H, t, CjCCHz), 1-9 (2H, p, 

3jhh=7Hz, CH2CH2CH2). 
.f. Example 6 




COiH 



i 



Umet}tyl)-4-a-<arboxyet!tyl)-7'(6-^tamdino-l-hexi,nvl^^ 
benzodiazepine-2,5-dionetnfluaracetate. 

15 a) N-(2-methylaminc.-5-iodoben2oyl)-b-alanine ethyl ester was prepared using the 
method described in part (c) of Example 1. Thus, O-Sfirams N-(2-amino-5-iodobenzoyl)-b- 
alanine ethvl ester yielded 2043 mgs (39%) of N-(2-methylamino-5-iodobenzoyl)-b-aIanine 
ethyl ester (TLC Si02, 1:1 ethyl acetate/hexane Rf-0.67) and 253.2mgs of a 7:1 mixture of N- 
(2-amino-5-iodobenzoyl)-b-aIanine ethyl ester and N-(2-dimethyramino-5-iodobenzoyl)-b- 

20 alanine etiiyl ester (TLC, Si02, 1=1 acetate/hexane Rf=0.46, un positive). ^H NMR 

(CDQa , dTKIS) 7.6-75 (2H, m, Ar-H o,p<:ON), 7.43 (IH, bs, NHMe), 6.62 (IH, bt, CONH), 
6A2: (IH, d, 3JhH=9Hz, Ar-H m-CDN), 4.18 (2H, q, ^\HH=7Hz, OCH2), 3.63 (2H, q, 
3jhh=6Hz, NCH2), 2.81 (3H, d, 3JhH=5Hz, NCH3), 2.61 (2H, t, 3JhH=6Hz, CH2CO2), 1-28 
(3H,t,3jHH=7Hz,CH3). 

25 

b) i-n,ethvl-4-(2-carboxyethyI)-7-iodo-3,4-dihydro-lH-l,4-benzodiazepine-2,5-d.one 
ethyl ester was prepared using the method described in part (d) of Example 1. Thus, 1.9 grams 
of N-(2-methylamintv-5-iodobenzoyl)-b-alanine ethyl ester yielded 0.91 grams (43%) of 1- 
methyl-4-(2-^arboxyethyl)-7-iodo-3,4-dihydto-lH-l,4-ben2..diazepine-2,5-dione ethyl 
30 ester (TLC, SiCh, 1:1 ethyl acetate/hexane Rf=036, un positive). ^H NMR (CDCI3 , dTMS) 
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8.14 (IH, d, 4jhh=2Hz, Ar-H o-CON), 7.79 (IH, dd, 4jhh=2H2, 3JhH=9Hz, Ar-H p-CON), 
6.92 (IH d, ^JhH=9H2, Ar-H /«-CON), 4.13 (2H, q, 3Jhh=7H2, OCH2), 4.01 (IH, d, 
2Jhh=15H2, CCX:HHN), 3.90 (2H, dl, 3jHH=fiHz, JhH=2H2, NCH2), 3.87 (IH, d, 
2Jhh=15H2, COCHHN), 334 (3H, s, NCH3), 2.74 (IH, dl, 2jhh=17Hz, ^]hH=7Hz, 
5 CHHCO2), 2.63 (IH, dt, 2Jhh=17Hz, 3JhH=7H2, CHHCO2), 124 (3H, t, 3JhH=7Hz, CH3). 



c) To a magnetically stirred slurry i)f 2.94 grams lithium aluminum hydride (0-077 mol) 
in ISOmL ether cooled to O'C was slowly added, via an addition funnel, 6 grams of 5-cyano-l- 
pentyne (0.065 mol) in 15mL ether. The reaction mixture was allowed to warm to room 

10 temperature. After 1 hour, the reaction was cooled to O'C and quenched with.3.1 mL water, 
233 mL 20% sodium hydroxide, 10.83mL water added in succession. After an additional 30 
minutes, the slurry was filtered, washing the salts with 40mL ether. The ether was distilled 
at atmospheric pressure to leave an oil, which was further purified by Kugelrohr distillation 
(oven temp.c/7. 145'C) to yield 3,99 grams 6-amino-l-hexyne (64%). 

15 

d) To a magnetically stirred solution of 3,99 grams of 6'amino-l-hexyne (0.0413 mol) in 
50mL tetrhydrofuran was added 9.1 grams of di-^fr^-butyl dicarbonate (0.042 mol). After 2 
hours, the reaction mixture was concentrated in vacuo and the resulting residue 
chromatographed, using silica gel, eluting with 1:1 ether /hexane to yield 3.4 grams (42%) N- 

20 boc-6-amino-l-hexyne (TLC, Si02, 1:1 ether/hexane, Rf=0.5, ninhydrin char). ^H NMR 
(CDCI3 , dTMS) 455 (IH, bs, BocNH), 3.13 (2H, bq, -^JhH=5Hz, B0CNHCH2). 2.21 (2H, dt, 
^JHH=3Hz, 3Jhh=7Hz, dCCH2), 1.95 (IH, t, 4jhh=3H2, CJCH), 1.6 (4H, m, 
CH2CH2CH2CH2), 1.42 (9H, s, NBu). 



25 e) l-(methyl)-4-(2-carboxyethyl)-7-(N-b()C-6-amino-l-hexynyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dii)ne ethyl ester was prepared using the method described in part (f) of 
Example 1. Thus, 0.126 grams of l-methyl-4-(2-carbt)xyethyl)-7-iodiv3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester and 0.119 grams of N-boc-6-amino-l-hexyne yielded 
0.124 grams (84%) l-(methyl)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynyl)-3,4- 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester (TLC, Si02, 1:1 ethyl acetate /hexane, 
Rf=:036, un positive). ^H NMR (CDCI3 , dTMS) 7.84 (IH, d, 4jhh=2Hz, Ar-H o-CON), 7.47 
(IH, dd, 4jhh=2Hz, ^Jhh=9Hz, Ar-H ;;-CON), 7.07 (IH, d, ^'^Jhh=9Hz, Ar-H m-CON), 4.60 
(IH, bs, NH), 4.12 (2H, q, 3j^^37Hz, OCH2), 4.0 (IH, d, 2jhh=15Hz, NCHHCO), 3.90 (2H, 
t, 3jj^p,=7Hz, NCH2), 3.84 (IH, d, 2jhh=15H2, NCHHCO), 3.26 (3H, s, NCH3), 3.15 (2H, q, 

35 3jj^„=7H2, B0CNHCH2), 2.73 (IH, dt, 2jhh=16Hz, 3JhH=9Hz, CHHCO2), 2.63 (IH, dl, 
^JhH'^I^Hz, 3Jhh=9Hz, CHHCO2), 2.40 (2H, I, 3jhh=6Hz, CJCCH2X 1^2 (4H, m, 
CH2CH2CH2CH2), 1.24 (3H, I, 3JhH=7Hz, CH3). 
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f) i-(methyl)-4-(2<arboxyethyl)-7-(6-amino-l-hexynyl)-3,4-d.hydr«,^^^^^ 

benzodiazepine-2^-dione trifluoracetate vvas prepared using the method described in part 
(g) of Example 1. Thus, 62mgs of HmethylH-(2-carboxyethylWN-boc^-a™n^^^^^ 
hexynyl)^,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester yielded 50mgs (83%) 1- 
5 (methylW2<arboxyethyI)-7<6-amrno-l-hexynyI)-34Hlihydro-m^^ 

2^or« trifluoracetate (1/2" C-18 reverse-phase column, eluting with a solvent gradient of 
20:80 methanol(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic add), time 0 to 10 mm, 
to 7030 methanol(0.1% trifluoracetic add)/water (0.1% trifluoracetic add), time 10 mm to 
40min,flow=10ml/min,Rt=26.2min,undetection254nm).HRMS(FAB)molecuIar.on 

10 m/z=358.1761(cald.Ci9H24N304,358.1767). !« NMR (D^O,) 7.47 (IH, d, 4teH»2^, Ar- 
H o-CON), 7.37 (IH, dd, %H=2Hz, ^iHH^Hz, Ar-H p^ON), 7.12 (IH, d, ^r- 
H m-CON), 3.95-3.8 (2H, m, NCHHCO, NCHHCH2), 3.63 (IH, d, 2jhH=15H^ NCHHCO), 
352 (IH, dt, 2,HH=15Hz, 3jhH=5Hz, NCHHCO2), 3.16 (3H, s. NCH3), 2.85 (2H, t, 
3jHH=7Hz, NH3CH2), 2i5-2.4 (2H, m. CH2CO2), 2.28 (2H, t, 3JHH=6Hz, CiCCH2), 1.62 & 

15 1.47 (each 2H, p, 3JhH=6Hz, CH2CH2CH2CH2). 

g) i-(methyl)-4-(2-carboxyethyl)-7-{6-guanidino-l-hexynyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-25-dione trifluoracetate was prepared by the method described in Example 
2 Thus, from 25mgs l-(methyl)-4-(2<arboxyethyl)-7-(6-amino.l.hexynyW-dihydro-lH- 

20 1 4-benzodiazepine-2>dione trifluoracetate was prepared 22mgs (71%) of l-(methyl)^2- 
clrboxyethyl)-7K6-guanidino-l-hexynyl)-3,4-dihydro-lH-I,4-benzodiazepine-2,5-dione 

trifluoracetate (1/2" C-18 reverse-phase c»lumn, eluting with a solvent gradient of 20:80 
methanol(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic add), time 0 to 10 min, to 
7030 methanol(0.1% trifluoracetic add)/water (0.1% trifluoracetic add), time 10 mm to 40 

25 nun,flow=10mI/min,Rt=28.6min,undetection254nm). HRMS (FAB) molecular ion 

m/z=4(X).1956 ( cald. C20H26N5O4, 400.1985). NMR (D2O,) 758 (IH, d, 4JhH=2Hz, Ar- 
H o-CON), 7.43 (IH, dd, 4jhh=2Hz, 3JhH=9Hz, Ar-H ;;-CON), 7.20 (IH, d, 3JhH=9Hz, Ar- 
H m-CON), 4.05-3.95 (2H, m, NCHHCO2, NCHHCH2), 3.71 (IH, d, 2JHH=15Hz, 
NCHHCO), 3.56 (IH, dt, 2jhh=15Hz, 3jhH=5Hz, NCHHCO2), 3.19 (3H, s, NCH3), 3.06 

30 (2H, t, 3jHH=7Hz, H2N(H2N=)CNHCH2), 27-25 (2H, m, CH2CO2), 232 (2H, t, 
3jhh=6Hz, dCCH2), 1^0 & 1.49 (each 2H, p, 3jhH=6Hz, CH2CH2CH2CH2). 
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5 l'(3'nitrobenzylh4A2-carboxyctUylh7'(6'aminO'l'hexynylh^^ 

henzodiazepine'2,5'dione trifuroacctate. 

a) l-(3-nitroben2yl)-4-(2<arboxyethyI)-7-(N-boc-6-amino-l-hexynyl)-3,4-dih^ 
lH-l,4-benzodiazepine-2,5-dione ethyl ester was prepared using the method described in 
part (0 of Example 1. Thus, from 0.26 grams of l-(3-nitrobenzyl)-4-{2-carboxyethyl)-7-iodo- 

10 3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione ethyl ester and 0.19 grams of N-boc-6-amino- 
1-hexyne was prepared 226.3mgs (78%) l-(3-nitrobenzyl)-4-(2-carboxyelhyl)-7-(N-boc-6- 
amino-l-hexynyl)-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione ethyl ester (TLC, Si02, 1:1 
ethyl acetate/hexane, Rf=0.34, un positive). NMR (CDCIs , dTMS) 8.09 [IH, dt, 
3jhj^==7Hz, 4jhh=2H2, NCH2(C4-Ar-H)], 8.02 [IH, bs, NCH2{a-Ar-H)], 7.83 (IH, d, 

15 ^]y{y{^mz,0'CON), 750-7.35 I3H, m, NCH2(C5,C6-Ar-H), Ar-H p-COl^l 7.05 (IH, d, 

^JHH=8Hz, Ar-H m-CON), 5.22 (IH, d, 2jhh=16Hz, NCHHAr), 5.02 (IH. d, ^j^pj^ieHz, 
NCHHAr), 4.60 (IH, bs, BocNH), 4.20-4.08 (3H, m, NCHHCO, OCH2), 4.0-3.8 (3H, m, 
NCH2CH2, NCHHCO ), 3.16 (2H, ^'^jHH= 6Hz, B0CNHCH2), 2.72 (IH, dt, 2jhh=16H2, 
3jhh=8Hz, CHHCO2). 2.62 (IH, dt, 2j|^H=16H2, 3jhh=8Hz, CHHC02), 2.39 (2H, t, 

20 3]j^j^=:6Hz, CJCCH2), 1.60 {4H, bs, CH2CH2CH2CH2), 1.41 (9H, s, J-Bu), 1,24 (3H, t, 
3jhh=7Hz, CH3). 

b) l-(3-nitrobenzyl)-4-(2-carboxyethyl)-7-{6-amim>l-hexynyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate was prepared using the method described in part 

25 (g) of Example 1. Thus, from 0,11 grams of l-{3-nitrobenzyl)-4-(2-carboxyethyI)-7-(N-boc-6- 
amino-l-hexynyl)-3,4-dihydro-lH-l,4-benzodiazepme-2,5-dione ethyl ester was prepared 
90mgs (79%) of l-(3-nitrobenzyl)-4-(2-carboxyethyI)-7-(6-amino-l-hexynyI)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate (1/2" C-18 reverse-phase column, eluting 
with a solvent gradient of 20:80 methanol(0.1% trifluoracetic acid)/ water (0.1% 

30 trifluoracetic acid), time 0 to 10 min, to 70:30 methanol(0,l% trifluoracetic acid) /water (0.1% 
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trmuoraceticadd),timel0minlo40min,flow=10ml/nun,Rt=^9iirun,undete^ 
HRMS (FAB) molecular ion m/z=479.1911 ( cald. C25H27N4O6, 479.1931). IHNMRCD2P) 
7.7[lH,bd, 3jHH=8H2,NCH2(C4-Ar-H)], 758 [IH, bs, NCH2(C2-Ar-H)], 7.41 (IH, d, 
4jHH=2Hz^-CON), 7.25-7.05 [3H, m, NCH2(C5,C6-Ar-H). Ar-H^ON], 7.01 (IH, d, 
5 3jHH=9Hz, Ar-Hm-CON),5.09 (IH, d,2jHH=16Hz, NCHHAr),4.8 (IH, d, NCHHAr, 
overlapping with HOD),4i)0 (IH, d. 2JhH=14Hz, NCHHCO), 3.9-3.65 (2H, m, NCHHCO, 
NCHHCH2),3.fr3J(lH, m, NCHHCH2), 2.83 (2H, t,3jHH=7Hz, NH3CH2), 2.51 (2H, t, 
3jHH=7Hz, CH2CO2), 2.17 (2H, t, 3jhh=7Hz, CfCCH2), 157 & 1.40 (each 2H, p, 
3jhh=7Hz, CH2CH2CH2CH2)- 

Examples 




.CO2H 



l^mtrobenzffl)-4-(Z-earboxtfethyl)'7'(6-gttamdi«o-l-lte^^ 
15 benzodiazepine-Z^'dione trifluoracetate. 

l-(3-nitrobenzylH-(2-carbaxyethyl)-7-(6-guanfdino-l-hexynyl)-3,4-dihydro-lH-l,4- 

benzixdiazepinUs-dione trifluoracetate was prepared using tlie method described in 
Example 2. Thus, 45mgs of l-(3-nitrobenzyl)-4-(2-carboxyethyl)-7-(6-amino-l-hexynyl)-3,4- 
dihydro-lH-l,4-benzodiazepine-25-dione triftuoracetate yielded 25mgs (52%) of l-(3- 
20 nitrobenzyl)-4-(2-carboxyethyl)-7-(6-guanidino-l-hexynyl)-3,4-dihydrD-lH-l,4- 

benzodiazepine-25-dione trifluoracetate (1/r C-18 reverse-phase column, duting with a 
solvent gradient of 20:80 methanal(0.1% trifiuoracetic acid)/ water (0.1% trifiuoracetic 
add), time 0 to 10 min, to 70:30 methanol(0.1% trifiuoracetic acid)/water (0.1% trifiuoracetic 
add), time 10 min to 40 min, flow=10ml/min, Rt=413 min, un detection 254nm). HRMS (FAB) 
molecular ion m/z=521.2161 ( cald. C26H28N6O6, 521.2148). NMR (D2O) 7.86 [IH, dt, 
4jhh=3Hz, 3JhH=6Hz, NCH2tC4-Ar-H)], 7.64 (IH. bs, NCH2(a-Ar-H)], 7.46 (IH, d, 
4jHH=2Hz,o-CON), 7J0-7.23 [3H, m, NCH2(C5,C6-Ar-H), Ar-H p-CON], 7.18 (IH, d, 
3jHH=8Hz, Ar-H m-CON), 530 (IH, d, 2jhh=16Hz, NCHHAr), 4.7 (IH, NCHHAr, 
overiapping with HOD), 4.03 (IH, d, 2JhH=14Hz, NCHHCO), 3J5 (IH, dt, 2JhH=14Hz, 
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3JHH=7Hz, NCHHCH2), 3.74 (IH, d, 2jhh=14H2, NCHHCO), 355 (IH, dt, 2jhh=14H2, 
3jhh=7Hz, NCHHCH2), 2.97 {2H, t, 3Jhh=7Hz, H2N(H2N=)NHCH2), 2.49 (2H, t, 
3jhh=7Hz, CH2CO2), 2.21 (2H, t 3Jhh=7Hz, CJCCH2), 1.48 & 138 (each 2H, p, 
3jhh=7H2, CH2CH2CH2CH2). 
5 Example 9 




U(methyl)'4'(2'Carboxyethyl)'7'[4'(aminomethyl)phe 

henzod iazepine-2,5'd tone trifluotaceta te. 

10 a) l-(melhyl)-4-{2<arboxyethyI)-7-(4<yanophenyI)elhynyl-3,4-dihydro-lH-l,^^ 

benzodiazepine-2^-dione ethyl ester was prepared using the method employed in part (f) of 
Example 1. Thus, from (K41 grams of 1 -methyl -2-(carboxyethyI)-7-iodo-3,4-dihydro-lH- 1,4- 
ben2odiazepine-2>dione ethyl ester and 0.127 grams of (4-cyanophenyl)ethyne (Gilbert, 
J.C.; Weerasooriya, U. ].Or^.Chcm. 1979, 44, 4997-98) was prepared 0.205 grams of 1- 

15 (methyIH-(2-carboxyethyl)-7-(4-cyanophenyl)ethynyl-3,4-dihydrOrlH-l,4- 

ben2odiazepine-2,5-dione ethyl ester (mp=160-16rC TLC, Si02, 1:1 ethyl acetate/hexane, 
Rf=0.30, un positive). NMR (CDCI3, dTMS) 7.98 (IH, d, 4jhh= 2Hz. Ar-Ho-CON), 7.65- 
750 (5H, m, Ar-H /j-CON, Ar-H o,;^<:N), 7.17 (IH, d, 3jhh= 9Hz, i«-CON), 4.09 (2H, q. 
3jhh=7Hz, OCH2), 4.02 (IH, d, 2jhh=15Hz, NCHHCO), 3.89 (2H, t, 3jhh=7Hz, 

20 NCH2CH2), 3.86 (IH, d, 2jhh=15Hz, NCHHCO), 3.34 (3H, s, NCH3), 2.72 (IH, dt, 

2jhh=16H2, 3jj^j_j=7Hz, CHHCO2), 2.62 (IH, dt, 2jhh=16Hz, 3jHH=7H2, CHHCO2), 1-20 
(3H, t, 3]HH=7H2, CH3). NMR (CDC]3, dTMS) 171.2, 168.6, 166.2, 141.0, 134.8, 134.4, 
132.0, 128.8, 127.5, 121,1, 119.7, 118.3, 111.8, 91.7, 88.9, 603; 52.1, 45.1, 32.7, 315, 14.1. 

25 b) A magnetically stirred solution of 3mL toluene, 6.8mgs dicobalt octacarbonyl (0.02 mmol) 
cooled to -20*C was saturated with triethylsilane via a gas bubbler. 0.1 grams of l-(meftyl)- 
4-(2-carboxyethyl)-7-(4-cyanophenyl)ethynyI-3,4-dihydro-lH-l,4-benzodia2epine-2> 
dione ethyl ester (0.24 mmol) was added as a solution in 05mL tt^luene and the reaction 
mixture heated to 60'C for 20 hours (Mural, T. ct al. Tetrahedron Lett 1985, 26, 5145-48). The 

30 mixture was allowed to cool to room temperature and concentrated in vacuo. The resulting 
residue was diluted with methanol and 2mL of 2N sodium hydroxide was added. After 30 
minutes, the mixture was neutralized with 2mL acetic acid, concentrated in vacuo, diluted 
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with 2mL of a 1:1 methanol/water solution and purified by high-pressure liquid 
chromatography (1/2" C-18 reverse-phase column, eluting with a solvent gradient of 2(h80 
methanol(0.1% trifluoraceac add)/ water (0.1% trifluoracetic acid), time 0 to 10 min, to 
7030 methanol(0.1% trifluoracetic acid)/water (0.1% trifluoracetic add), time 10 min to 40 
5 miivflow=10ml/min,Rt=^.8min,undetection254nm)tDyield30^mgs(25%)ofl-(me«hyl)- 

4-(2-carboxyethyl)-7-f4-(aminomethyl)phenyl]ethynyl-3,4-dihydro-lH-l,4- 

benzodia2epine-2,5<lionetrifluoracetate. 1h NMR (CD3OD) 7.68 (IH, d, 4jhh= 2Hz, Ar- ^ 
HO-CON), 7.48 (IH, dd, 4JhH=2Hz, 3JhH=9Hz, Ar-H p-CON) 7.4-7.3 (4H, m, Ar-H 0,p- 
CN), 7.17 (IH, d, m-CON), 4.02 (2H, s. ArCHzN), 4.0-3.7 (4H, m, NCH2CO, NCH2CH2), 3.0 
10 (3H, s, NCH3) 2.6 (2H, m, CH2CO2). 

Using the above procedure, but substituting tiie appropriate 3,4Klihydro-lH-14- 
benzodiazepine-2,5-dione nitrile for l-(methyI)-4-(2-carboxyethyl).7-(4- 
cyanophenyl)ethynyl-3,4-dihydro-lH-l,4.benzodfazepine-2>dione ethyl ester there may 

be prepared, for example, the following compounds: 
15 i.methyI-4-(2-carboxy-l-methylethyl)-7-[2-(3-aminomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione, 

l.methyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-amlnomethylphenyl)-l^thyne]-3,4- 
dihydro-lH-l,4-benzodlazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[sucdn-2-yl-(l-f-butoxy)]-7-t2-(3-aminomethylphenyI)-l-ethyne]-3,4- 

20 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyI-4-[succin-2-yl-{l-glycine)]-7-[2-(3-amlnomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-I2-(3-aminomethylphenyl)-l-ethyneI-34- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±H-methyI.4-[succin-2-yl-(l-phenylalanine)]-7-[2-(3-aminomethylphenyl)-l-ethyne]- 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-phenyI-4-(2-carboxy-l-methylethyI)-7-[2-{3-aminomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-aminamethylphenyl)-l-ethyne]-3,4- 

30 dihydro-lH-I,4-benzodiazepine-23-dlone trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yHl-f-butoxy)l-7.[2-(3-amlnomethylphenyl)-l-ethynel-3,4. 

dlhydro-lH-lA-benzodiazepine-2,5-dlone trifluoracetate, 

(±).l-phenyl.4-Isuccln-2-yl-(l-glycine)l-7.l2-(3-aminomethylphenyl)-l-ethyne]-3,4- ^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, ' 
35 {±).l.phenyl-4-[succin-2-yl-(l-valine)I-7-l2-(3-aminomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(3-aminomethylphenyl)-l-ethynel-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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l-ben2yI-4-(2<arboxy-l-melhylethyl)-7-[2-(3-aminomelhylphenylH-ethyn^ 
dihyclro-lH-l,4-ben2odia2epine-2^-dione trifluoracetate, 

l-benzyI-4-(2-carboxy-l-phenyIethyI)-7-[2-(3-aminomethyIphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate; 
5 (±H-ben2yl-4-[succin-2-yl-(l-^butoxy)]-7-[2-(3-aminomethylphenylH-ethyne]-3,4- 

» dihydro-lH-l,4-ben2odia2epine-2,5-dione trifluoracetate, 

(±)-l-ben2yl-4-[succin-2-yl-(l-glycine)]-7-I2-(3-aminomethylphenyl)-l-ethyne]-3,4- 

^ dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

(±)-l-ben2yl-4-[succin-2-yl-(l-vaIine)]-7.[2-(3-aminomethylpheriyl)-l-ethyne]-3,4- 

10 dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(3-aminomethyIphenyl)-l-ethyne]-3,^^ 

dihydro-lH-l,4-ben2odia2epine-2>dione trifluoracetate, 

l-isopropyl-4-(2-carboxy-l-methylethy!)-7-[2-(3-aminomethyiphenyl)-l-ethyne]-3,4- 

dihydro-lH-],4-benzodiazepine-2,5-dione trifluoracetate, 
15 l-isopropyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-amini>methylphenyl)-l-ethyne]-3,4- 

di hyd ro-1 H-1 ,4-ben2od iazep ine-2^-d ione tri f I uoraceta te, 

(±)-l-isopropyl-4-[succin-2-yI-(lW-butoxy)l-7-[2-(3-aminomethylpheriyl)-l-ethyrie]-3,4- 
dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

(±)-l-isopropyl-4-[succiiv2-yI-(l-glycine)]-7-[2-(3-aminomethylphenyl)-l-ethyne]-^^^ 

20 dihydro-lH-l,4-ben2odia2epine-2^-dione trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[2-(3-aminomethylphenyl)-l-ethyne]-3,4- 

dihydro-1H-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyI-4-[succin-2-yl-(l-phenylalanine)]-7-[2'(3-aminomethylphenylH-eth^ 

3,4-d ihyd ro- 1 H-1 ,4-benzod ia2epine-2,5-d ione tri f I uoraceta te, 
25 l-methyl-4-(2-carbi>xy-l-methylethyl)-7-(2-(4-aminomethylthiophenol)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

l-methyl-4K2-carboxy-l-phenylethyl)-7-[2-(4-aminomelhylthiophenol)-l-ethyne]-3,4- 
d ihyd ro-1 H-1 ,4-benzod iazepi ne-2,5-d it)ne tr I f I uoraceta te, 

(±)-l-methyl-4-[succin-2-yl-(l-f-butoxy)]-7-[2-(4-aniinomethylthiophenol)-l-ethyne]-3,4- 

30 d ihyd ro-1 H-1 ,4-benzod iazepine-2,5-d ione tri f I uoraceta te, 

(±)-l-methyI-4-(succin-2-yl-(l-gIycine)]-7-[2-(4-aminomethylthiophenoI)-l-ethyne]-3,4- 

dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-methyl-4-[succin-2-yl-(l-valine)]-7-[2-(4-aminomethylthiophenol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
35 (±)-l-mekhyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(4-aminomethylthiophenoI)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzt>diazepine-2,5-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methylelhyl)-7-l2-(4-aminomethylthiophenol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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l-phenyl-4-(2-carboxy-l-phenyIethyI)-7-[2-(4-aminoinethylthiophenolH-ethyneI-3,4- 
dihydro-lH-l,4-benzodiazepine-2>dione trifluoracetate, 

(±H-phenyl-44succfn-2-yl-(l-t-butoxy)l-7-[2-(4-aminomelhylthiophenolH-ethynel-^^^ 

dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
5 (±H-phenyI-4-[suain-2.yHl-glycine)l-7-[2-(4s.minomethylthiophen^ 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±).l-phenyl-44sucdn-2-yHl-valine)]-7-[2.(4^imnomethylthiophenol)-l-^^ 

dlhydro-lH-l,4-ber«E0diazepine-2,5-dione trifluoracetate, 

(±H-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(4-aminomethyithiophenol)-l- 

10 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

l-benzyl-4-(2-carboxy-l-methylethyI)-7-[2-(4-aminomethylthiophenol)-l-ethyne]-3,4- 

dihydro-lH-1.4-benzodiazepine-2.5-dione trifluoracetate, 

l-benzyl-4-(2-carboxy-l-phenyIethyl)-7-[2-{4-aminomethyIthiophenol)-l-ethynel^,4. 

diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±).l.benzyl-4-[succin-2-yl-(l-t-butoxy)]-7-I2-(4-aminomethylthiophenol)-l-em^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-ber»zyl-4-[succin-2-ylHl-filycine)]-7-[2-(4-aminomethylthiophenol)-l-ethynel-3 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-4-[succin-2-yl-(l-valine)]-7-t2-{4-aminomethy!thiophenolH-ethynel-3,4- 

20 dihydro-IH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l.benzyl-4-[succin-2-yl-(I-plienyiaIanine)I-7-[2-(4-aminomethylthiophenol).l-eth^^ 

3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l-isopropyI-4-(2-carboxy-l-methylethy!)-7-[2-(4-aminomethyIthiophenol)-l-eth^^^ 

diliydro-lH-lA-benzodiazepine-2,5-dione trifluoracetate, 
25 l-isopropyI-4-(2-carboxy-l-plienyletiiyI)-7-[2-{4.aininoinethylthiophenol)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±H-isopropyl^-[succin-2-yl-(l-Nbutoxy)]-7-[2-(4-aminornethyltliiophenol)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-lHsopropyl-4-[sucdn-2-yIKl-gIycine)]-7-[2-(4-aminometl%yltliiophenol).l-ethynel-3,4. 

30 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-4-[succin-2.yIKl-valfne)]-7-t2-(4.aminomethylthiophenol)-l-ethynel-34- 

dihydro-lH-l,4-benzodia2ep«ne-2,5-dione trifluoracetate, 

(±)-l-isopropyl-4-lsuccin-2-yIHl-phenyIaIanine)]-7-[2-(4^minomelhylthiophenoi)-l^ 

ethynel-3^-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-l-methy!-3-phenyl-4-(2-carboxy-l-methylethyl)-7-[2-(3-aminomethyIpheriyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 
(±)-I-methyI-3-phenyl-4-(2<arboxy.l-plienyletliyl)-7-[2-(3-aminomethylphenyI)-l- 

ethynel-3,4-diliydro-lH-l,4-benzodiazepine-23-dione trifluoracetate. 
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(±)-l-methyl-3-phenyl-4-Isuccin-2-yl-{^^butoxy)]-7-[2-(3-aminomethylphen^ 

3,4-dihydro-lH-l,4-benzocliazepine-2,5-dUme trifluoracetate, 
(±)-l-methyl-3-phenyI-44succin-2-yl-(l-glycine)]-7-[2-(3-aminomethylphenyl^ 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetale, 
5 (±)-^methyl-3-phenyM-[succin-2-yl-(^valine)]-7-[2-(3•aminomethylphenyl)-^ 

* 3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-methyl-3-phenyI-4-[succin-2-yl-(l-phenylalanine)]-7-I2-(3-aminomethyl^^^ 

^ ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l>diphenyl-4-(2<arboxy-l-mekhylethyl)-7-[2-(3-aminomethylphenyl)-l-ethynel-^^^ 

10 dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-i;j-diphenyM-(2-carboxy-l-phenyIethyl)-7-[2-(3-aminomethylphenyl)-l-€th^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l>diphenyl-4-Isuccin-2-yl-(l-f-buti)xy)]-7-[2-(3-aminomethylphenyl)-l-^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dii)ne trifluoracetate, 
15 (±).13-diphenyl-4-[succin-2-yl-(l-j?lycine)]-7-[2-(3-arninonrtethylpher\yi)-l-ethyrie]-^^^^ 

dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyl-4-[succin-2-yl-{l-valine)l-7-[2-{3-aminomethylphenyIH-ethyrie]-3,4- 
dihyd ro-l H-1 ,4-benzod ia zep I ne-2,5-d ione t r i f I uoraceta te, 

(±)-l,3-diphenyl-4-[succin-2-yl-(l-phertyIalanine)]-7-[2-(3-amiriomethylphenylH- 
20 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-berizyI-3-phenyl-4-(2.carboxy-l-melhylethyI)-7-I2-(3-aminomethylphenyl)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-aminomethylpher»ylH- 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
25 (±).^benzy^3-phenyI-4-[succin-2-yl-(^^butoxy)]-7-l2-(3-aminomethylphenyl)-l-ethyne]•• 

3,4-dihydr()-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(3-aminomethylphenyl)-l-ethyn^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-ber)zyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7.[2-(3-aminomethyIphenylH-ethynel- 

30 3,4-d ihydro-1 H-1 ,4-benzod iazepine-2,5-d ione tr i f I uoraceta te, 

(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-phenyialanine)]-7-[2-(3-aminomethylpheny0^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2-carboxyO-methylethyI)-7-[2-(3-aminomethylphenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

35 (±)-l-isopropyI-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-aminomethylphenyI)-l- 
ethyne]-3,4-dihydro-lH-l,4-benziKiiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-^butoxy)]-7-[2-(3-aniinomethyl^ 
ethyne]-3,4-dihydro-lH-l,4-benzodlazepine-2,5-dione trifluoracetate. 
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^-f,4-ben2odiazeprne 

(±7l-methyl-34henyl-4-[succin-2-yl-(l-gIycine)]-7-[2-(^^^ 
ethyne]-3,4-dihydro-lH-1.4-bena)diazepine-2^-dione trifluoracetate, 
15 (±)-i.methyl-3-phenyl-4:[succin-2-yKl-valine)]-7-[2-(4-aminomethyllhiophenol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 

{±)-l-methyl-3-phenyl-4-tsuccln-2-yKl-phenylaIanine)]-7-[2-(4- 

aminomethyIthiophenol)-I-ethyne]-3,4-dihydrc,-lH-M-benzodia2epine-2>dione 

trifluoracetate, 

20 (±)-l,3-diphenyl-4-(2-carboxy-l-methyiethyI)-7-[2-(4-aminoinetlnylthiophenoI)-l- 

ethyne]-3,4-diliydn)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l,3-diphenyM-(2-carboxy-l-phenylethyl)-7-I2-{4-aininometliylthiopher,ol).l-ethyne]- 

3,4-diiiydro-lH-l,4-benzodiazepine-2,5-diane trifluoracetate, 

(±H>cilphenyM-[succin-2-yl-(l-f-butoxy)]-7-[2.(4.aminomethylthiophenol)-l-ethynel- 

25 3,4-dihydro-lH-l,4-ben2odiazepine-23-dione trifluoracetate, 

(i-l,3-diphenyl-4-[succin-2-yKl-glydne)]-7-[2-(4-aminomethylthiophenol)-l-ethyn^^ 

3,4-dlhydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

{±)-l,3-diphenyl-4-[succin-2-yl-(l-vallne)]-7-[2-(4-aminometliylthiopiienoI)-l-ethyne]-3,4- 

diiiydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 
30 (±)-l,3-diplienyI-4-[sucdn-2-yl-(l-phenylalanine)]-7-[2-(4-aminomethyIthiophenolH- 
ethyne]-3,4-diiiydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-benzyI-3-phenyl-4-(2-cart)oxy-l-methyletityI)-7-[2-(4.aminomethylthiopheriol)-l- 

elhyne]^,4-dilnydra-lH-T,4-benzcxJiazeplne-2,5-dione trifluoracetate, 
{±)-l-benzyl-3-phenyt-4-(2-carboxy-l-plienylethyl)-7-[2-(4-amlnoinethylthiophenoI)-l- 

35 ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 

(±)-l-benzyl-3-pinenyi-4-tsuccin-2-yl-(l-f-butoxy)]-7-[2-(4-aminomethyltliiophenol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-di«ne trifluoracetate, 
(±)-l-benzyI-3-piienyl-4-[succin-2-yl-(l-glycme)]-7-[2-(4-aminometliyltt>iophenolH- 

etiiyne]-3,4-diIiydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-ben2yl-3-phenyl-4-[succin-2-yl-(l-vallne)]-7-(2-(4-aminomethylthiophenoI) 

ethyne]-3,4-dihydro-l H-l,4-benzodiazepine-2^-dione trtfluoracetate/ 
(±)-l-ben2yl-3-phenyl-4-[succin-2-yI-(l-phenylalanine)]-7-[2-(4-aminomethyllhiopheno 

l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
5 (±).l.isopropyl-3-phenyl-4-(2-carboxy-l-methyIethyl)-7-[2-(4-aminomethylthiophen 

l-ethyne]-3,4-dihydro-lH-l,4-benzodia2epine-23-dione trifluoracetate^ 
(±)-l-isopropyl-3-phenyl-4-(2<arboxy-l-phenyIethyI)-7-[2-(4-aminomethylthiophenoI^ 

ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyM-[succin-2-yl-(l-Nbutoxy)]-7-[2-(4-aminomethyllhiophen^ 

. 10 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-gIycine)]-7-[2-(4-aminomethylthiophm^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepme-2^-dlone trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-valine)]-7>[2-(4-aminomethylthiophenolH- 

ethyne]-3,4-dihydro-lH-l,4-ben2i)diazepine-2,5-di()ne trifluoracetate, 
15 (±)-l-isopropy!-3-phenyl-4-[succin-2-yl-(l-phenylaianine)]-7-[2-(4- 

aminomethylthiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-ben2C)diazepine-2^5-dione 

trifluoracetate. 

Example 10 



20 




CO2H 



l-0nethylh4'(2-carboxyetbyl)'7'[4-(guattidinomeU^^^ 

J,4'bcnzodiazcpine'2,5-dione trifluoracetate. 
l-{niethyl)-4-(2-carboxyelhyI)-7-[4-(guanidinomethyI)phenyI]ethynyl-3,4-dihydro-lH- 

25 l,4-benzodiazepine-2^-dione trifluoracetate was prepared using the method described in 
example 2. Thus, from 15 mgs of 1 -(methyl )-4-(2-ca rboxyethy l)-7-[4- 
(aminomethyl)phenyl]ethynyI-3,4-dihydro-lH-l,4-ben2odia2epine-2,5-dione 
trifluoracetate was prepared 7mgs (37%) of l-(methyl)-4-(2-carboxyethyl)-7-I4- 
(guanidinomethyl)phenyl]ethynyl-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione 

30 trifluoracetate (1 /2" C-18 reverse-phase column, eluting with a solvent gradient of 20:80 
methanol(0.1% trifluoracetic acid)/ water (0.1% trifluoracetic acid), time 0 to 10 min, to 
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7(h30 methanol(0.1% trifluoracedc add)/water (0.1% trifluoraceHc acid), time 10 mm to 40 
nun,flow=10ml/min,Rt=39.6mrn,undetectu,n254nm)-lHNMR(a53OD,D2O)^ 
4,HH= 2Hz, Ar-Ho-CON), 7.38 (IH. bd, 3JhH-9Hz, Ar-H p-CON) 7.20 (IH, d, 3JHH»9Hz, 
m-CON), 7.15-7.0 (4H. m, Ar-H o,,.OI), 4.23 (2H, s, AK:H2NHC(=NH2)NH2), (2H, 
5 m, NCHHCO, NCHHCHz), 372 (IH, d, 2JHH=16H^ NCHHCO>, 358 (IH, m, NCHHCH2), 
3.12 (3H, s, NCH3) 253 (2H, m, CH2C02). 

Using the above procedure, but subsHtuting the appropriate amino add for 1- 
(methyl)-4-(2-carboxyethyI)-7-[4-(aminomethyl)phenyl]ethynyl-3,4-dihydro-lH-l,4- 

benzodiazepln^2,5Hlione trifluoracetate there may be prepared, for example, the following 
10 compounds: 

l-methyl-4-(2-carboxy-l-methyIethyl)-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione. 

l-methyl-4-(2-carboxy-l-phenylethyl)-7-[2-(3-guamdlnomethylphenyl)-l-€thyne]-3,4- 

dihydro-lH-ly*-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-methyl-4-[succin-2-yl-{l-f-butoxy)]-7-[2-{3-guanidinomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±).l-methyI-4-[succin-2-yHl-glydne)]-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

{±).l-methyl-4-[succin-2-yl-(l-valine)]-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 

20 dihydro-lH-l,4-benzodiazepine-23-dione trifluoracetate, 

(±)-l-methyl-4-[sucdn-2-yl-(l-phenylaIanine)]-7-[2-(3-guanidinomethylphenyl)-l- 

ethynel-34-dihydro-lH-14-benzodiazepine-25-dione trifluoracetate, 
l-phenyl-4-(2-carboxy-l-methylethy!)-7-[2-{3-guanidinomethylphenyi)-l-ethyneI-3,4- 

dihydro-lH-l,4-benzodiazepine-25-dione trifluoracetate, 
25 l-phenyl-4-(2-carboxy-l-phenyIethyl)-7-[2-(3-guanidinomethytphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-benzodiazepine-25-dione trifluoracetate, 

(±)-l-phenyI-4-[succin-2-yJ-(l-f-butoxy)]-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(+)-l-phenyl-4-[sucdn-2-yl-{l-glycine)]-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 

30 dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

(±)-l-phenyl-4-[succin-2-yl-(l-valine)]-7-t2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 

dihydro-lH-l,4-ben2odiazepine-25-dione trifluoracetate, 

(±)-l.pheny!-4-[sucdn-2-yKl-phenylalanine)]-7-[2-(3-guanidinomethylphenyl)-l-ethynel- 

3Adihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 i-benzyI-4-(2-carboxy-l-methy!ethyl)-7-[2-(3-guanidinomethyIpheny!)-l-ethynel-3,4- 

dihydro-lH-l,4-beozodiazepine-2,5-dione trifluoracetate, 

l-benzyl-4-(2-carboxy-l-phenylethyl)-7-I2-(3-guanidinomethylphenyl)-l-ethyne]-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±)-l-benzyl-4-[succin-2•yl-(^^butoxy)]-7-[2-(3-BuanidinomelhylphenyI)-^eti^^ 
dihydro-lH-l,4-benzodiazepine-2,5-di(me trifluoracetate, 

(±)-l-benzyl-4-Isuccin-2-yl-(l-glycine)]-7-[2-(3-BuanidinomelhylphenyI).l-ethyn^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-l-benzyl-4-[succin-2-yl-(l-valine)]-7.(2-(3-guanidinomethylphenyI)-l-ethyne]0,4- 
« dihydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate, 

(±)-l-benzyI-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(3-guanidinomethylphenyl)-l-et^^ 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-isopropyM-(2-carboxy-l-melhyIethyl)-7-I2-(3-guanidinomethyiphenyI)-l-eth^^^ 
10 dihydro-lH-l,4-benzodiazepine-2>dione Irifluoracetate, 

l-isopropyI-4-(2<arboxy-l-phenylethyI)-7-[2-(3-guanidinomethyIphenyl)-l-et^ 
dihydro-lH-l,4-benzodia2epine-23-dione trifluoracetate, 

(±)-l-isopropyl-44succin-2-yl-(l-/-buloxy)]-7-[2-(3-guanidinomethyIphenyl)-l-^^ 

dihydro-lH-l,4-benzodia2epine-2,5-dione trifluDracetate, 
15 (±)-l-isopropyI-4-[succin-2-yl-(l-glyclne))-7-[2-(3-guanidinomethylphenyl)-l-ethyneH^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dii»ne trifluoracetate, 

(±)-l-isopropyl-4-[succin-2-yl-(l-valine)]-7-[2-{3-guanidinomethylphenyl)-l-eth^ 
d ihyd ro-1 H-1 ,4-benzod iazepi ne-2^-d iiine tri f I uoraceta te, 

(±)-l-isopropyI-4-[succin-2-yl-(l-phenylalanine)]-7.[2-(3-guanidinoniethylphenyl)-l- 
20 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione tri f I uoraceta te, 

l-rnethyl-4-(2-carboxy-l-methylethyl)-7-[2-(4-guanidinornethylthiophenol)-l-ethyn^^ 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifluoracetate, 

l-methyl-4-(2<arbuxy-l-phenylethyl)-7-[2-(4-guanidinornethylthiophenol)-l-€thyne]-3,4- 
dihydro-lH-l,4-benzodia2epine-2,5-dione trifiuoracetate, 
25 (±)-l-methYi-4-[succin-2-yl-(^-^butoxy)]-7-[2-{4-guanidinomethylthiophenol)•l-ethyne]- 
3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dU)ne tri f I uoraceta te, 

(±)-l-rriethyI-4-[succin-2-yl-(l-glycine)]-7-{2-(4-guanidinomethylthiophenol)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzudiazepine-2,5-dione tri f I uoraceta te, 
(±)-l-methyl-4-[succin-2-yl-(l-vaiine))-7-[2-(4-guanidlriomethylthiophertol)-l-ethy 

30 d i hyd ro-1 H-1 ,4-benzod iazep 1 ne-2,5-d ione tri f 1 uoraceta te, 

{±H-niethyl-4-[succin-2-yI-(l-phenylaIanine)]-7-[2-(4-guanidiriomethylthlophenol)-l- 
etiiyne]-3,4-dihydri)-lH-l,4-ben2()diazepine-2,5-dione trifluoracetale, 
l-phenyI-4-(2<arbuxy-l-methyIethyl)-7-[2-(4-guanidin()methyUhiophenol)-l-ethyne]-3,4- 

' dihydro-lH-l,4-benzodia2epine-23-dione tri f I uoraceta te, 

35 l-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-(4-guanidinomethylthiopher^ol)-l-ethyne]-3,4- 

^ dihydro-lH-l,4-ben2odia2epine-2>dione tri fl uoraceta le, 

(±)-l-phenyl-4-[succin-2-yl-(l-NbuU>xy)]-7-[2-(4-guanidinomelhylkhiophenol)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzodia2eplne-2,5-dione trifluoracetate. 
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3 4.dihydro.lH-l,4-benzodiazepine-23-dione trifluoracetate, 
W-l-phenyl-4-[sucdn-2-yl-(l-vaUne)]-74H4-guanidinomethylthio^^^^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
5 (±)-l.phenyl-4-[succin-2-yl-(l-phenyIaIanine)l-7^2K4-g^^ 

ethyne]-3,4Kiihydro-lH-l,4.ben2odia«pine-2,5-dione trifluoracetate, 
l*er«yW-(2Karboxy4.methyrethyI).7.[2K4-guarildinome%^ 

dihydro.lH-l,4-benzodia2epine-2>dione trifluoracetate, 
l-benzyM^-carboxy-l-phenylethyl)-7-[2-(4-guar,idinome 

10 dihydro-lH.l,4-benzodla2epine-2,5-dior>e trifluoracetate, 

(±)-l-benzyl-4-[sucdn-2-yl-(l-^butoxy)]-7-[2K4-guanidinomethyIthioph^ 

3 4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(iH.benzyl-4-[succin-2-yKl-glycine)I-7-(2-(4-guanidir,orneth^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l-benzyl-4-[succin-2-yKl-vaIine)]-7-[2K4-guanidit>ometh^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-ber«yl-4-[sucdn.2-yKl-phenylalanine)l-7-[2-(4-guanidm^^^^ 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
l-isopropyl-4K2-carboxy-l-methylethyl)-7-[2-(4-guanidinomethylthiophenol)-l-em^^^^ 

20 3 4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

l'isopropyl-4-(2-carboxy-l-phenylethyl)-7-[2-(4-guanidinomethylthiophenol).l-ethynel- 

3 4-diiiydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±).l-isopropyI-4-[sucdn-2-yl-{l-Nbutoxy)]-7-[2-(4-guanidinon,ethyIth^^^^ 

3 4^5hydro-lH-l,4-benzodia2epine-2^-dione trifluoracetate. 
25 {±).l-isopropyl-4-[sucdn-2-ylHl-glycine)]-7-[2-(4-t^^^ 

34-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±H-isopropyl-4-[succin-2-yl-(l-valine)]-7-t2-(4-guanidin(,methylthiophenol)-l-ethyne]- 
34-dihydro-lH-l,4-benzodiazepine-2,5-dii)ne trifluoracetate, 

(±H-isopropyl-4.[succin-2-yl-(l-phenylalanine)l-7-[2-(4-guanidinomethyltI.iophertol)-l- 

30 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l-mett,yl-3-phenyl-4-(2-carb(,xy-l-methylethyl)-7-[2-(3-guanidinomelhylphenyl)-l- 

ethyne]-3,4-dihvdro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
(±).l-methyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7.[2-{3-guariidii.omethylphenyl).l- 

ethynel-34-dihydra-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 {±)-l.melhyW-phenyl-4.[sucdr».2.yl-(l-Nbutoxy)]-7-[2-(3-guar,idinornethylphenyl)-l- 

ethyne]-3,4-dihvdro-lH-l,4-benzcKliazepine-2,5-dione trifluoracetate, 
{±).l-metliyl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-[2-(3-guanidinomethylphenyl)-l- 

ethyne]-3,4-diliydro-lH-l,4-ben2odiazepine-2,5-dione trifluoracetate. 
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(±)-l-melhyI-3-phenyI-4-[succin-2-yl-(l-valine)]-7-(2-(3-guanidinomelhylphenyl)-^ 
ethyne]-34-dihydro-lH-l,4-benzodia2epine-2,5-dione trifiuoracetate, 
(±)-l-methy^3-phenyl-4-[succin-2-yl-(^phenylalan^ne)]-7-[2•(3-guanidi^ 
l-ethyne]-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione Irifluoracetate, 
5 (±).l>diphenyl-4-(2<arboxy-l-methylelhyl)-7-[2-(3-guanidinomethylphenyl)-l-eth^^ 

3,4-d ihydro-1 H-1 ,4-benzodiazepi ne-2,5-d ione trif 1 uoraceta te, 

(±)-13-diphenyl-4-(2<arboxy-l-phenylethyl)-7-[2-(3-guanidinomethylphenyl)-l-ethyne]- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dii)ne trif I uoraceta te, 

(±)-l>diphenyl-4-[succin.2-yl-(l-^butoxy)]-7-[2-(3-guanidinomethylphenyI)-l-ethyneJ- 

10 3,4-dihydro-lH-l,4-ben20diazepine-2,5-dione tri f I uoraceta te, 

(±)-l>diphenyM-[succin-2-yI-(l-glycine)]-7-[2-(3-guanidinomethylphenyl)-l-ethyne]-3,^^ 

dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l>diphenyl-4-{succin-2-yl-(l-valine)]-7-[2-(3-guanidinomethylphenyl)-l-ethynel-^^^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
15 (±)-l,3-diphenyl-4-[succin-2-yl-(l-phenylalanine)]-7-[2-(3-guanidinomethylphenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzi)dia2epine-2,5-dione tri f I uoraceta te, 
(±)-l-benzyl-3-phenyl-4K2-carboxy-l-methylethyI)-7-[2-(3-guanidinomethylpheriy 

ethynel-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifl uoraceta te, 
(±)-l-berizyl-3-phenyl-4-(2<arboxy-l-phenylethyl)-7-t2-(3-guariidinomethylpheTiyl)-l- 

20 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione tri fl uoraceta te, 

(±)-l-beri2yl-3-phenyI-4-(succin-2-yl-(l-^butoxy)]-7-[2-(3-guanidiriomethyIpheriylH 
ethyne]-3,4-dihydro-lH-l,4-benztKliazepine-2,5-dione trifl uoraceta te, 
(±)-l-benzyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2-(3-guanidinomethylphenyl)-l- 
ethyne]-3,4-d ihy d ro-l H - 1 ,4-ben2od iazepi ne-2,5-d ione tr i fl uoraceta te, 

25 (±).^ben2yl-3-phenyl-44succin-2-yl-(^valine)]-7-[2-{3-guanidinomethylphenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione tri fl uoraceta te, 
(±)-l-benzyl-3-phenyM-[succin-2-yl-(l-phenylalanine)]-7-[2-(3-guanidinoniethylphenyl)- 
l-elhyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione irifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-(2<arbiixy-l-methylethy!)-7-[2-(3-guanidinoTnethylpheriyl)-^ 

30 ethyne]-3,4-dihydro-lH-l,4-benziKiiazepine-2,5-dione trifluoracetate, 

(±)-l-isopropyl-3-phenyI-4-(2-carbi)xy-l-phenylethyl)-7-[2-(3-guariidinomethylphenyl)-^ 
ethyne]-3,4-diinydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-/-buU)xy)]-7-[2-(3-guanidinomethylphe 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

35 (±)-^isopropyl-3-phenyl-4-[succin-2-yi-(^glycine)]-7-[2-(3-guanidinomethyiphenyl)-l- 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dl«)ne trifluoracetate, 
(±)-l-isopropyl-3-phenyI-4-[succln-2-yl-(l-valine)]-7<2-(3-guanidinomethylphenyl)-l- 
ethyneJ-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
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(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-phenylalan.-ne)]-7-t2-(3- 
guanidinomethyIphenyl)-l-ethyne]-3,4-dihydro-lH-I,4-benzcKlta^^^^^ 

trifluoracetate, 

(±H.methyl-3-phenyl-4-C2<arboxy-l-methylethylK^^^^^^^ 
5 l^ihynel-3,4-dihydro-lH-l,4-benzodiazepine23^ione trifluoracetate, 
(±).l.methyl-3-phenyl-4-{2-carboxy-l-phenylethyl)-7-[2-(^^^ 
l-ethyneH^ihydro-lH-l,4-benzodiazepine-2^-dione trifluoracetate, 
(±H-methyl-3-phenyl-4-tsuccin-2-yl-(l-^butaxy)]-7-P^^^^^^^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine.2,5-dione trifluoracetate, 
10 (±)-l-methyl-3-phenyl-4-[succin-2-yl-(l-glycme)]-7-[2-(4-guanW^^^^ 
ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-phenyl-4-[succin-2-yl-{l-vaIine)]-7-[2-(4-guanidlnoinethylthiophenoI)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±)-l-methyl-3-plienvI-4-[succin-2-yKl-phenylaIanine)I-7-[2-{4- 
15 guanidiriomethylthiophenol)-l-eti.yne]-3,4.dihydro.lH-1.4-benzodiazepir.e-2,5.dione 

trifluoracetate, 

(±)-l,3-diphenyl-4-(2-carboxy.l-inethyIethy!)-7-[2.(4-guanidinomethyIthiophenol)-l- 

elhyne]-3,4-dihydro-lH-1.4-benzodiazepine-2^-dione trifluoracetate, 
{±)-l,3-diphenyl-4-(2-carbt,xy-l-phenylethyl)-7-[2-(4-guanidinomethylthiophenoI)-l. 

20 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l,3-diphenyI-4-[succin-2-yl-{l-f-butoxy)l-7-[2-{4-guanldinomethy|thiophenoI)-l- 

ethynel-3,4-diliydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
(±H>diphenyi-4-[sucdn-2-yl-(l-glycine)]-7-[2-(4-guanidinoniethylthiophenolH- 

ethyne]-3,4-dilivdro.lH-I,4-benzodiazepine-2,5-dione trifluoracetate, 
25 (±H,3-dipIienyl-4-[sucdn-2-yI-(l-valine)]-7-t2-(4-guanidinomethyIthiophenol)-l-etl.yrie] 

3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 

(±)-l>diphenyl-4-[succin-2-yl-(l-plienylalanine)l-7-[2-(4-guanidinometliyIthiophenoi)-l 

eUiyne]-3,4-dilivdro-l H-l,4-benzcxl ia2epine-2,5-dione trifl uoracetate, 
(±)-l-benzyl-3-phenyl-4-(2-carboxy-l-methyIethyl)-7-[2-(4-guanidinoinethylthiophenol)- 

30 l-€thyne]-3,4-dihydra-lH-l,4-ben2odiazepine-23-dione trifluoracetate, 

(±H-benzyI-3-phenyl-4-(2-carboxy-l-phenylethyl)-7-[2-{4-guanidinoinethyIthiopher,oI)- 

l-ethyne]-3,4-dihydri)-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
{±H-ber.zyl-3-piienyl-4-[sucdn-2-yKl-^butt)xy)]-7-[2-(4-guanidinomethylthiophenol)-l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate, 
35 (±)-*l-benzyl-3-phenyl-4-[succin-2-yI-(l-glycine)]-7-[2-(4-guanidinometliylthiophenol)-l- 

ethyne]-3.4-dihydro-lH-l,4-benzodia2epine-23-dione trifluoracetate, 
(±)-l-benzyl-3-phenyI-4-[succin-2-yl-(l-valine)]-7-[2-(4-guanidinoinethylthiophenoI).l- 

ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate. 
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(±H-ben2yl-3-phenyl-4-(succin-2-yl-(l-phenylaIanine)l-7-[2-(4- 

guanidinomethylthiophen()l)0-elhyne]-3,4-dihydro-lH-l,4-benzodia2epine-^^ 

trifiuoracetate, 

{±)-l-isopropyl-3-phenyI-4-(2-carboxy-l-melhyiethyI)-7-[2-(4- 
5 guanidinomethyIthiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-ben2odiazepine-2^-dione 

trifiuoracetate, 

(±)-l-isopropyl-3-phenyl-4-(2-carboxy-l-phenylethyI)-7-[2-(4- 
guanidinomethylthiophenol)-l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-23-dione 

trifiuoracetate, 

10 (±)-l-isopropyl-3-phenyI-4-[succin-2-yl-(l-/-butoxy)]-7-[2-(4-guanidinomethyithioph 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione trifiuoracetate, 
(±)-l-isopropyl-3-phenyl-4-[succin-2-yl-(l-glycine)]-7-[2«(4-guanidinomethylt^^^ 
l-ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dii)ne trifiuoracetate, 
(±)-l-isopropyi-3-phenyl-4-[succin-2-yl-(l-valine)]-7-[2-(4-guanidinonietliylthiophenol)-l- 

15 ethyne]-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifiuoracetate, 
(±)-l-isopropyl-3-plienyl-4-(succin-2-yi-(l-plienylalanine)]-7-[2-(4- 
guanidinoiTietIiyltl"iiophenol)-l-etinyne]-3,4-diiiydro-ll-i-l,4-benzodiazepine-2,5-dione 
trifiuoracetate. 



25 a). Methyl N-(2-amini)-5-iod()benzi)yl)-3-amino-3-metiiylpropanate was prepared using tlie 
meti-iod described in part (b) of Example 1. Thus, 1.72 grams of 5-iodoisatolc anhydride and 
1.73 grams of methyl 3-aminobulanoate p-tosylate yielded 0.65 grams (30%) methyl N-(2- 
amino-5-iodobenzoyl)-3-aminobutanoate (TLC, Si02/ 1:1 EtOAc/hexane, Rf=0.63, un 

positive). 



Example 11 



20 




l-methyi'4-(2-carboxy'l'methif!etltylh7'(5'gttamdinO'l-pent}/n 
l,4,befizodiazepiiie'2,5-(iione trifiuoracetate* 



30 



247 



PCr/US92/08788 

WO 93/08174 „ . 

b) Methyl N-(2-methyIamino-Wodobenzoylh3-amino.3-methylpropanoate was prepared 

using the method described in part (c) of Example 1. Thus, 032 grams of methyl N-(2-amu^ 
5-iodobenzoyl)-3-ammobutanoate yielded 0.14 grams (43%) of methyl N-{2-me.hylam.no^ 
iodobenzoyl)-3-aminob«tanoate (TLC, SiOz, 1:1 EtOAc/hexane, un positive). 

c) l-methyl^(3-methoxy.3^xobutan-2-yl)-7-iodo-3^-dihydro-lH.l^^^^^ 
2^-onewasprepared using themethoddescn^ed in part(d) of Example 1. Thus, 0.25 grams 

of N-{2-methylamino-5-jodobenzoyl)-3-aminobutanoate yielded 0.08 grams (29%) of 1- 
methyl-4-(3-methoxy-3-oxobutan.2-yl)-7-iodo-3,4-dihydro-lH-l,4-benzo-diazapine-2> 

10 dioneCTLC, 302, 1:1 EtOAc/hexane,Rf=0.33,un positive). 

d) l-methyl-4K3-methoxy-3-oxobutan-2-yl)-7-[5KN-Boc)-amfno-l-penty^^^^ 
lH-l,4-benzodiazepine-i5-dione was prepared using the method described in part (f) of 
Example I. Thus, 0.08 grams of l-methyl-4-(3-methoxy-3-oxobulan.2-yl)-7-iodo-3,4- 

15 dlhydro-lH-l^ben20<lia2apine-2,5-dlone yielded 0.061 grams (68%) of l-methyl-4-(3- 
methoxy-3^xobutan-2-yl)-7-[5-(N-Boc)-amino-l-pentyne]-3,4-dihydro-lH-3,4- 

ben2odia2eplne-2,5-dione (TLQ 5i02, 1:1 EtOAc/hexane, Rf=024, un positive). • 

e) I-methyI-4-(2-carboxy-l-methylethyI)-7-(5-amino-l-pentyne)-3,4-dihydro-lH-14- 
20 benzodiazepiae-2,5-dione trifluoracetate was prepared using the method described in part 

(g) of Example 1- Thus, 61mgs of i-methy WK3-methoxy-3-oxobutan-2.yl)-7-[5KN-Boc). 
amino-l-pentyne]-3,4.dihydro-lH-l,4.benzodiazepine-2,5-dione yielded 40 mgs (87%) of 1- 
methyl-4.(2-carboxy-l-methylethyl)-7^5-amino-l-pentyne)-3,4-dlhydro-lH-l,4- 

ben2odia2epine-23-dlone trifluoracetate (1/2" C-18 reverse-phase column, eluting with a 
25 solvent gradient of 10:90 methano!(0.1% trifluoracetic acid)/water(0.1% trifluoracetic acid), 
time 0 to 10 min, to 5050 methanol(0.1% trifluoracetic acid)/water(0.1% trifluoracetic acid), 
time 10 min to 40 min, flow lOml/min, Rt=31.2 min, un detection 254nM). HRMS (FAB) 
molecular ion m/z=358-1765 (cald. C19H24N3O4, 358.1767) 
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f) i.methyl-4-(2-carboxy-l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH- 
14-ben2adiazepinfi-2,S<«one trifluoracetate was prepared using the method described in 
Example 2. Thus, 15 mgs of i.methyW-(2-carboxy-l-methylethyl)-7-(5-amino-l-pentyne)- 
3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate yielded lOmgs (67%) of 1- ^ 
methyl-4-(2-carboxy.l-methylethyl)-7-(5-guanidino-l-pentyne)-3,4-dihydro-lH-l,4- ^ 

35 ben2odiazepine-2,5-dione trifluoracetate (1/2" C-18 reverse-phase column, eluting with a 
solvent gradient of 10:90 methan»l(().l% trifluoracetic acid)/water(0.1% trifluoracetic add), 
time 0 to 10 min, to 5050 methanol(0.1% trifluoracetic acid)/water(0.1% h-ifluoiacetic add), 
time 10 min to 40 min, flow lOml/min, Rt=36.9 min, un detection 254nM). HRMS (FAB) 
molecular ion m/z=400.1999 (cald. C20H26N5O4, 400.1986). 
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5 l'(4'chlorophettyl)methyl'4'(2'Carboxyethyl)'7-(4-(l'^^ 

l,4'benzodiazapine''2,5-(iione trifliioroacetate. 

a) Over a period of 15 minutes samples of iodine (8.62 grams, 0.034mol) and silver benzoate 
(7.78 grams, 0.034mo!) were added in portions to a magnetically stirred solution of 5 grams of 
1-phenylpiperazine in 80mL acetic acid. The mixture stirred for 1 hour. The solvent was 

10 evaporated and the residue partioned between 15l)mL diethyl ether and 150mL 2N sodium 
hydroxide. The organic layer was washed with ltK)mL water, lOOmL brine, then dried over 
potassium carbonate and concentrated in vacuo to yield 1.0 gram (11%) of l-(4-iodophenyl)- 
piperzine {110-115°C). The material obtained was used without further purification. 
NMR (CDCI3, dTMS) 7.51 (2H, d, 3jHH=9Hz, /w-ArH), 6.69 (2H, d, 3JhH=9Hz, o-ArH), 3.17 

15 (4H, m), 3.04 (4H, m). ^^C NMR {CDCI3) 151,36, 137.73, 118.05, 81.35, 49.92, 45.95. 

b) The crude material obtained from part (a) (1 gram, 3.47mmol) was dissolved in diy THF 
(lOmL) and a catalytic amount of dimelhylamino-pyridine (lOOmgs) and di-ffrt-butyl 
dicarbonate (0.9 grams, 4.1mmol, \2 molar excess) were added, monitoring the reaction by 

20 TLC (Si02. 1:1 EtOAc/hexane, Rf(product)=0.88). After 12 hours (overnight) the reaction 
was diluted with diethyl ether and extracted lX75mL water, lX75mL IN HCl, lX75mL sat. 
sodium bicarbtinate, lX75mL brine, dried over potassium carbonate, filtered and concentrated 
in vacuo. The material was further purified by filtering through a packet of Si02 using 1:1 
diethyl ether/hexane as the eluting solvent to yield l-(4-iodophenyl)-4-(N-Boc)-piperzine 

25 (1 grm, 77%, 142-143*'C). NMR (CDCI3, dTMS) 754 (2H, d, 3jhh=8Hz, w-ArH), 6.69 (2H, 
d, 3]HH=8Hz, o-ArH), 358 (4H, t, ^'^JhH=5Hz), 3.04 (4H, t, ^"^JhH^SHz) 1.48 (9H, s, Bu*): 

c) A magnetically stirred solution of N-(2-amino-5-iodobenzoyl)-3-aminoproprionate (8.8 
grams, 23.4mmol), prepared using the procedure shown in part (b) of Example 1, 

30 dimethylformamide, 2,6-lutidine (1.5 molar equiv., 35.1mmol, 425mL) and 4-chlorobenzyl 
chloride (15 molar equiv., 35.1 mmol, 5.96 grams) was heated to 100**C for 24 hours. The 
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mixture was allowed to cool to room temperature and concerrtrated in vaaio. The lesultmg 

residue was dissolved in 150mL methylene chloride and washed with2X100mL 10% attK 
• add,lX100mLwater,driedoversodiumsulfete,fflteredandconcentn,tedin«a»^^ Hiesolid 
obtained was dissolved inaminimumvolumn of methylene chloride andaSfold excess of 

5 hexanes added. The solution was allowed to stand overnight in the refrigerator {5-7°Q to 
yield7J6 grams of N-{2-(p-chlorobenzyl)amrno-5-iodobenzoyI)-3-aminoproprionate (153- 

155°Q. Concentration of the mother liquor and repeating the steps for crystaUization 
yielded a second crop (332 grams) for a total 92% isolated yield of the desired product H 
NMR (CDC13, dTMS) 8.10 (IH, bt, 3JHH=5Hz, NH), 7.60 (IH, d, 4jhh=2H^ C6-H), 7.44 
10 (IH, dd, 3jHH=9Hz, 4Jhh=2Hz, C8-H). 7.29 (4H, m, p-aC6H4), 6.72 (IH, bt, 3JHH=6Hz. 
NH), 634 (la d, 3jHH=9Hz, C9-H), 435 (2H, d, 3Jhh=9Hz, NCHzAr), 4.20 (2H, q, 
3jHH=7Hr, OCH2).3.68 (2H,q, JhH=6Hz, NCH2),2.65 (2H, t,3jHH=6, CH2CO2), 1-31 (3H, 
1 3jHH»7Hz. CH2CH3). 13c NMR (CDQs) 172ii, 1683, 148.6, 141.0, 137i), 135.6, 128.8, 
1283, 117.6, 1143, 75.1, 60.9, 463, 35.1, 33.9, 14.2 



15 



d) To a magneticallv stirred biphasic solution of N-(2-(p-chIorobenzyl)amino-5- 
iodobenzoyl)-3-aminoproprionate (lOgrams, 2057mmol), 200mL methylene chloride, and 
200mL water was added, at room temperature, a-bromoacetyl bromide (24.7mmol, 1.2 molar 
equiv., 2.15mL), monitoring the reaction by TLC (SiOz, 1:1 EtOAc/hexane). The reaction was 

20 complete 6 hours. The layers were separated , washing the aqueous layer with 75mL 

methylenechloride. The combined oiganics were washed IXlOOmL sat sodium bicarbonate, 
IXlOOmL Brine, dried over sodium suifete. filtered and concentrated in vacuo. The resulting 
residue was dissolved in 50mL dlmethylformamlde and added, via an addlHon funnel, over a 
period of 30 minutes toasluny of sodium hydride (1.2 molar equiv,24.7mmol,0.60 grams) in 

25 lOmLdimethylformamide cooled to 0°C under an atmosphere of nitrogen. The reaction was 
stirred for an additional 1 hour and then poured over an ice<old 10% dtric add solution. The 
doudv mixture was extracted 3X100mL EtOAc. The a>mbined organics were dried over 
magnesium sulfate, filtered, and concentrated rn vaaio. Purification was adiieved by column 
diromatogmphy (SIO2 , eOOmL, using 30%EtOAc/70% hexane to 60%EtOAc/40% hexane as 

30 the elutlng solvent gradient) to yield 65 grams (63%) of Hp-chlorobenzyl)-7-lodo-4.(2- 
carboxyethyl)^,4-dlhydro-lH-I,4-benzodiazpine-2,4-dione ethyl ester. NMR (CDCI3, 
dTMS) 8.11 (IH, d, 3jHH=2Hz, C6-H), 6.68 (IH, dd, 4JhH=2Hz, 3JhH=9Hz, C8-H), 7.23 
(2H,d, 3JhH=8Hz, ArH), 7.03 (2H, d, 3JhH=8Hz, ArH), 6.87 (IH, d, 3JhH=9Hz, C9-H), 5.05 
(IH, d, 2jHH=16Hz, NCHH Ar), 4.95 (1 H, d, 2JHH=16H2, NCHHAr), 4.1 (3H, m, OCH2, C3- 

35 H). 3.93 (IH, d, 2JhH=15Hz, C3-H), 3.9 (2H, m, NCH2CH2), 2.65 (2H, m, CH2CO2), 1.25 

(3H, t, 3JhH=7Hz, OCH2CH3) • 

e) To a magnetically stirred solution of l-(4-lodophenylH-{N-Boc)-piperzine {OS grams, 
1.29mmol) in OJSSmL THF at -78°C under an atmosphere of nitrogen was added n-BuU as a 
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25M solution in hexane (1.42mmol, 1.1 molar equiv., 0.57mL) over a 5 minute period. The 
mixture was stirred for 15 minutes at and the treated with triisopropylborate (3 molar 
equiv., 3.9mmol/ 0.9mL). The mixture was allowed to warm to room temperature and stirred 
overnight (ca. 12 hours). The mixture was cooled to 0**C and acidified to pH 6.5 with 5% aq. 
5 HCI and extracted with CH2CI2 (50mL). The organic layer was washed with brine, dried 
over sodium sulfate, decanted and concentrated in vacuo. The resulting residue, in a minimum 
volume of ethanol, was added to a prestirred (10 mins) mixture of 
tetrakistriphenylphosphine palladium (0.03 molar equiv., 0.026mmol, 30mgs), and 0.447 
grams of l-(p-chloroben2yl)-7-iodo-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4-benzodiazpine- 

10 2y4-dione ethyl ester (0.85nunol) in 05mL dimethylformamide at room temperature. 13mL of 
a 2M solution of sodium carbonate (2 equiv.) was added and the reaction mixture heated to 
80**C for 6 hours. The mixture was allowed to cool to room temperature and is quenched with 
IN HCI (25mL) and extracted 3X5()mL ethyl acetate. The combined organics were washed 
IXSOmL sat NaHC03, brine, dried i>ver Na2S04, decanted and concentrated in vacuo. The 

15 resulting residue was chroma tographed (Si02, 1:1 EtOAc/hexane to 9:1 EtOAc/hexane as the 
eluting solvent) to yield l-(;;-chloroben2yl)-7-[4-(4-N-BiK-l-piperazine)ph.enyl]-4-(2- 
carboxyethyl)-3,4-dihydro-lH-l,4-benzodia2pine-2,4-dione ethyl ester (0.137 grams, 24%, 
Rf (Si02, 1:1 EtOAc/hexane)=0.15, mu and ninhydrin positive). NMR (CDCI3, dTMS) 
8.00 (IH, d, 4Jhh=2Hz, C6-H), 759 (IH, dd, 4Jhh=2H2, 3JhH=9Hz, C8-H), 750 (2H, d, 

20 ^JhH=9H2, C7-o-ArH), 7.23 (2H, d, ^JhH=8Hz, CH2w«-ArH), 7.16 (IH, d, 3)hh=9H2, C9- 
H), 7.10 (2H, d, 3jhh=9Hz, CH2-o-ArH), 6.95 (2H, d, 3jHH=8H2, C7-m-ArH), 5.08 (IH, d, 
2jhh=16H2, NCHHAr), 4.99 (IH, d, 2jhh=16Hz, NCHHAr), 4.18 (IH, d, 2jhh=15Hz, C3- 
H), 4.13 (2H, q, 3jhh=7H2, OCH2), 3.92 (2H, m, NCH2CH2). 3.92 (IH, d, 2jhh=15Hz, C3- 
H), 3.58 (4H, t, 3jhh=5Hz, NCH2CH2NH), 3.18 (4H, t, 3jhh=5Hz, NCH2NCH2NH), 2.68 

25 (2H, m, CH2CO2), 1.47 (9H, s, Bu*), 1.25 (3H, t, 3JhH=7Hz). 13C NMR 171.3, 1685, 167.1, 
154.7, 150.9, 138.6, 138.0, 135.2, 133.3, 132.1, 130.9, 129.9, 129.7, 128.9, 128.4, 1275, 121.9, 116.4, 
79.9, 60.8, 52.4, 50.6, 48.8, 45.1, 32.8, 28.4, 14.2. 

Using tlie above procedure, but substituting the appropriate 7-iodo-3,4-dihydro-lH- 
l,4-benzodiazpine-2,4-dione alkyi ester for l-(p-chlor()benzyl)-7-iodo-4-(2<arboxyethyl)- 

30 3,4-dihydro-lH-l,4-benzodiazpine-2,4-dione ethyl ester and substituting the appropriate 
iodoarene for l-(4-iodophenyi)-4-(N-Boc)-piperzine there may be prepared, for example, 
flie following compounds: 

l-methyl-7-l4-(4-N-Boc-l-piperazine)phenyl)-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 
benzixliazpine-2,4-dione ethyl ester, 
35 Hdiphenylmethyl)-7-[4-(4-N-Bac-l-piperazine)phenyl]-4-(2-carboxyethyI)-3,4-dihydro- 
lH-l,4-ben2odia2pine-2,4-dlone ethyl ester, 

l-(2-napthyl)methyI-7-[4-(4-N-Boc-l-pipera2ine)phenyl]-4-(2-carboxyethyl)-3,4-dihydro- 
lW-l,4-ben2odiazpine-2,4-dione ethyl ester, • 
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(±).l-methyl-7-[4-(4-N-Boc-l-piperazine)phenyl]-4-(3-phenyl-3-proprionate)-3,4- 
dihydro-lH-l,4-benzodiazpjne-2,4-dione methyl ester, 

C±)-l-(2-napthyl)methyl-7-[4-(4-N-Boc-l-pipera«ne)phenyI]-4-(3.phenyI-3.proprto^ 

3^dihydro-lH-l,4-benzodiazpine-2>4-dione methyl ester, 
5 i^.chlorobenryl)-7.t4K2.(N-Boc)-aminoethoxy)phenyll^-(2-c«boxyeth^^ 

lH-l,4-benzodiazpine-2,4-dione ethyl ester 

l.methyl-7-(4-(2-(N-Boc)-amlnoethoxy)phenylH-(2<arboxyethyl)-3,4-dihydro^ 
benzodiazpine-2,4-dione ethyl ester, 

l-{diphenylmethyl)-7-[4-(2-(N-Boc)-aminoethoxy)phenyl]-4-(2-carboxyethyl)-3,4- 

10 dihydro-lH-l,4-benzodiazpine-2,4-dione ethyl ester, 

l-(2-napthyl)methyl-7-[4-(2-(N-Boc)-aminoethoxy)phenyl]-4-(2-carboxyethyl)^^- 

dihydto-lH-l,4-benzodiazpine-2,4-dione ethyl ester, 

(±)-l-methyl-7-[4-(2-(N-Boc)-aminoethoxy)phenylI-4-(3-phenyl-3-proprionate)-3,4- 

dihydro-lH-14-benzodiazpine-2.4-dione methyl ester, 
15 (±)-l-(2-napthyl)methyl-7-[4-(2-(N-Boc)-ammoethoxy)phenyl]-4-(3-phenyl-3- 

proprionate)-3,4-dihydro-lH-l,4-benzodiazpine-2,4-dione methyl ester, 
l-<p-chlorobenzyl)-7-t4-(N-Boc-aminomethyl)phenyr]-4-(2-carboxyethyl)-3,4-dihydro-lH- 

l,4-benzodiazpine-2,4-dione ethyl ester 

l-methyl-7-[4-(N-Boc-aminomethyl)phenyn-4-(2-carboxyethyl)-3,4-dihydro.lH-l,4- 

20 benzodiazpine-2,4-dione ethyl ester, 

l-(dipheny[methyl)-7-4-(N-BiK:-8minomethyl)phenyl]-4-{2-carboxyethyl)-3,4-dihydro- 

lH-l,4-benzodla2pine-2,4-dione ethyl ester, 

l-(2-napthyl)methyl-7-[4-(N-Boc-amfnomethyl)phenyll-4-{2<arboxyethyl)-3,4-dihydro. 

lH-l,4-benzodiazpine-2,4-dione ethyl ester, 
25 (±)-l-methyl-7-[4-(N-Boc-aminomethyi)phenyll-4-(3-phenyl-3-proprionate)-3,4-dihydrc>- 

lH-l,4-benzodiazpine-2,4-dione methyl ester, 

(±)-l-{2-napthyl)methyl-7-[4-(N-Boc-aminomethyl)phenyl]-4-(3-phenyl-3-proprionate)- 
3/4-dihydro-lH-l,4-benzodiazpine-2,4-dione methyl ester. 

30 f) l-(p-chlorobenzyl)-7-[4-{l-piperazlne)phenyIl-4-(2-carboxyethylV3,4-dihydro-lH-l,4- 
benzodiazpine-2v4-dione trifluoroacetate was prepared using the method described in part(c) 
of Example 1. -^08,34 mgs (0JJ52mmol) Kp-chIorobenzyl)-7-[4-{4-N-Boc-l- 
plperazine)phenyl]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4-benzodiazpine-2,4-dione ethyl 
ester yielded 25 mgs (90%) of l-(p.chIort>benzyl)-7-[4-(l-piperazine)phenyl]-4-(2- 

35 carboxyethyl)-3,4-dihydro-lH-1.4-benzodiazpine-2,4-dione trifluoroacetate {1/2" C-18 
reverse-phase column, eluting wiUn a solvent gradient of 1:9 acetonitrile(0.1%TFA)/water 
(0.1% TFA) time 0 to 10 minutes, to 1:1 acetonitrile(0.1%TFA)/water (0.1% TFA) time 10 to 40 
minutes, flow lOmL/min, Rt=34.9 min, mu detection 254nM). HRMS (FAB) molecular ion 
m/z=533.1950 (cald. C29H30N4O4CI, 533.1956). NMR (P2O,10%CD3OD) 7.61 (IH, d. 
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^JHH=2Hz, C6.H), 7.43 (IH, dd, 4jhh=2H2, 3JhH=8Hz, CS-H), 7,28 (2H, d, a-o-ArH), 7.10 
(IH, d, 3Jhh=8Hz, C9-H), 6.98 (2H, d, 3JhH=7Hz, CH2-m.ArH), 6.87 (2H, d. 3Jhh=7Hz. 
CH2^ArH), 6,80 (2H, d, 3]hh=8H2, C7-m-ArH), 520 (IH, d, 2jhh=16Hz, NCHHAr), 3.95 
(IH, d, 2jhh=14Hz, C3-H), 3^4 (IH, dt, NCHHCH2), 3.72 (IH, d, 2Jhh=14Hz, C3-H), 358 
5 (IH, dt, C3.H), 3.23 (4H, bs, NCH2CH2NH), 3.18 (4H, bs, NCH2CH2NH), 2.58 (2H, t, 
b 3JHH=7Hz, CH2CO2). 

Using the above procedure, but substituting the appropriate 7-aryl-3,4-dihydro-lH- 
^ l,4-benzodia2pine-2,4-dione N-Boc amino alley! ester for l-(p-chlorobenzyl)-7-[4-(4-N-Boc- 

l-piperazine)phenyl]-4-(2-carboxyethy])-3,4-dihydro-lH-l,4-benzodia2pine-2,4-dione 

10 ethyl ester there may be prepared, for example, the following compounds: . 
l-methyl-7-I4-(l-piperazine)phenyl]-4-(2-carboxyethyI)-3,4-dihydrp-lH-l,4- 

benzodiazpine-2,4-dione trifluoroacetate, 

l-{diphenylmethyl)-7-[4-(l-piperazine)phenyll-4-(2-carboxyethyl)-3,4-dihydro-lH-W- 

benzodia2pine-2,4-dione trifluoroacetate, 
15 l-(2-napthyl)methyl-7-[4-(l-piperazine)phenyl]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 

benzodiazpine-2,4-dione trifluoroacetate, 

U)-l-n^ethyl-7-[4-(l-piperazine)phenyI]-4-(3-phenyl-3-proprionate)-3,4-dihydro-lH-l,4- 
benzodiazpine-2,4*dione triflut)roacetate, 

(+)-l-(2-naplhyI)melhyl-7-[4-(l-piperazine)phenylJ-4-(3-phenyI-3-proprionate)-3,4- 

20 dlhydro-lH-l,4-benzodiazpine-2,4-dione trifluoroacetate, 

l-(p-chlorobenzyl)-7-[4-(2-aminoethoxy)phenyl]-4-(2-carboxyethyI)-3,4-dihydro-lH-l,4- 

benzodiazpine-2,4-dione trifluoroacetate, 

l-methyl'7-[4-(2-aminoethoxy)phenyl]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 

benzodia2pine-2,4-dione trifluoroacetate, 
25 l-(diphenyimethyl)-7-[4-(2-aminoethoxy)phenyl]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 

benzodiazpine-2,4-dlone trifluoroacetate, 

l-(2-napthyl)methyI-7-[4-(2-aminoethoxy)phenyl]-4-{2-carboxyethyI)-3,4-dihydro-lH- 
l,4-benzodiazpine-2,4-dione trifluoroacetate, 

(+)-l-methyl-7-[4-(2-aminoethoxy)phenyl]-4-(3-phenyl-3-proprionate)-3,4-dihydro-lH- 

30 l,4-ben2odiazpine-2,4-dione trifluoroacetate, 

(-j.)_l.(2-napthyl)methyl-7-[4-(2-amini)ethi)xy)phenyl]-4-(3-phenyI-3-proprionate)-3,4- 

dihydro-lH-l,4-benzodia2pine-2,4-dione trifluoroacetate, 

l-(;7-chlorobenzyi)-7-[4-(aminomethyl)phenyl]-4-(2-carboxyethyl)-3,4-dihydro-lH-l,4- 

f benzodiazpine-2,4-dione trifluoroacetate, 

35 l-methyI-7-[4-(aminomethyl)phenyl]-4-(2-carboxyelhyI)-3,4-dihydro-lH-l,4- 

^ benzodiazpine-2,4-dione trifluoroacetate, 

l-(diphenylmethyI)-7-4-(aminomethyl)phenylJ-4-(2-carboxyelhyI)-3,4-dihydro-lH-l,4- 

benzodiazpine-2,4-dione trifluoroacetate. 
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^°'T(llpthyl)methyl-7.[4-(aminomethyl)phenylH-(2^^^^^^ 

benzodiazpine-2,4-dione trifluoroacetate, 
Ci)-l-methyl-H4Kaminomethyl)phenylH-(3-phenyl-3^^^^^ 

ben2odiazpine-2,4-dione triHuoroacelate, 
5 (±).H2-napthyl)methyl.744-(aminomethyl)phenyl]^-^^^^ 
dihydro-lH-l/4-benzodia2piner24-dione trifluoroacetate. 

Example 13 



10 




U3^^4-ami»obuturvl))aminophenynmethyl-4-(2-carboxyeti^^^^^ 

dihydro-lH-l,4-benzodiazapine-2,5-dionebistrifluoroacetate. 
a) l.{3-nitrophenyl)methyl-4-(2-carb«xyethyI)-7-(N-Boc-6-am.-nohexynyl)-3,4-dihyd^ 

15 lH.l,4-benzod!azapine-2^-dione ethyl ester (llOmgs, 0.18mmol) was reduced under an 

atmosphere of nitrogen in 4mL ethyl acetate in the presence of a catalytic amount of 10% Pd 
on carbon C25mgs), monitoring the reaction by TLC (Si02, 1:1 ethyl acelate/hexane, 
Rf(slarting material)=033, Rf(product)=0.15, mu and ninhydrin positive). After 3 hours, the 
reaction was filtered through Celite®, washing with ethyl acetate, and concentrated in 

20 vacuo to yield 97mgs (92%) of l-{3-aminophenyl)melhyl-4-(2<arboxyethyl)-7-(N-Boc-6- 
aminohexyl)-3,4-dihvdrc,-lH-l,4-benzodiazapine-2,5-dione ethyl ester. IH NMR (CDCI3, 
dTMS) 7.58 (IH, d, 4jHH=2Hz, C6-H), 7.18 (IH, dd, 4j hH=2Hz, 3jhH=8Hz, C8-H), 7.09 
(IH, d, 3jHH=9Hz, CHzArH), 7.04 (IH, t, 3JHH=8Hz, CHzArH), 654 (IH, bd, CHlArH), 
6.48 (IH, bs, CHoArH), 4.99 (IH, d, 2JhH=16Hz, CHHAr), 4.90 (IH, d, 2JHH=16Hz, 

25 CHHAr), 453 (IH, vbs, NHBoc), 4.21^3.96 (4H, m, OCH2, C3-H, NCHHCH2), 3.92-3.80 (2H, 
m OH, NCHHCH2), 355 (2H, bs, NH2). 3.06 (2H, bq, 3JhH=6Hz, CH2NHB0C), 2.72 (2H, 
m, CH2CO2). 256 (2H, t, 3JhH=7Hz), 1.66-1.20 (20H, m, (CH2)4, Bu*, OCH2CH3). 13C NMR 
(CDCI3) 171.4, 1685, 167.4, 146.3, 1407, 138.1, 137.9, 132.2, 130.1, 129.6, 129.0, 121.6, 117.4, 
1145, 79.0, 60.8, 52.4, 51-1, 45.1, 405, 34.9, 32.8, 30.8, 29.9, 28.8, 28.4, 26.5, 14.2. 

30 Using the above procedure, but substituting the appropriate 7-alkyI or aryl-3,4- 

dihydro-lH-l,4-benzodiazpine-2,4-dione N-Boc amino alkyi ester for l-(3- 
nitrophenyl)methyJ-4-(2-carboxyethyl)-7-(N-Boc-6-aminohexynyl).3,4-dihydro-lH-l,4. 
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benzodiazapine-2^dione ethyl ester there may be prepared, for example, the following 
oompounds: 

l-(2-aminophenyl)methyl-4-(2-carboxyethyI)-7-(N-Boc-6-aminohexyl)-3,4-dihydro-lH- 

l,4-benzodiazapine-23-dione ethyl ester, 
5 l-(4-aminophenyl)methyl-4-(2-carboxyethyl)-7-(N-Boc-6-aminohexyl)-3,4-dihydro-lH- 
l,4-benzodia2apine-2^-dione ethyl ester, 

l-(3-aminophenyl)methy!-4-(2-carboxyethyl)-7-[4-(4-N-Boc-l-piperazine)phenyll-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 
l-(3-aminophenyl)methyl-4-(3-phenyl-3-proprionate)-7-[4-(4-N-Boc-l- 
10 piperazine)phenyl]-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 

l-(3-aminophenyl)methyl-4-(3-phenyI-3-proprionate)-7-(N-Boc-6-aminohexyl)-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 

b) A solution of the aniline 1-(3-aminophenyl)methyl-4-(2-carboxyethyl)-7-(N-Boc-6- 

15 aminohexyI)-3,4-dihydro-lH-l,4-ben2odiazapine-2,5-dione ethyl ester (50mgs, 0.09mmol) 
and 0.5mL dimethylacetamide was added to a prestirred solution of N-Boc-4-aminobutyric 
acid (0.16mm()l, 32.5mgs), 0.5mL dimethylacetamide, ().5mL pyridine, and benztriazol-l-yl- 
oxy-tris-(dimethylamino)phosphonium hexafluorophosphate (BOP Reagent) and a 
catalytic amount of dimethylamim)pyridine (DMAP, 5mgs), monitoring by TLC (8:2 ethyl 

20 acetate/hexane). After 6 hours, the reaction was poured over SOmL IN HCl and extracted 
2X50mL ethyl acetate. The combined organics was dried over sodium sulfate, decanted, and 
concentrated in vacuo. The resulting residue was purified by column chromatography, Si02, 
using 7:3 ethyl acetate/hexane to 9:1 ethyl acetate/hexane, Rf(8:2 ethyl acetae/hexane, 
product)=0.15, to yield 59mgs (86%) of l-[3-(4-N-Bc)C-aminobutyryl)aminophenyl]methyM- 

25 (2-carboxyethyI)-7-(N-Boc-6-aminohexyI)-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione 
ethyl ester. NMR (CDCI3, dTMS) 8.78 (IH, bs, ArNHCO), 7.56 (IH, d, ^JhH=2Hz, C6- 
H), 7.44 (IH, bd, 3jhh=8Hz, C8-H), 736 (IH, bs, CH2ArH), 7.17 (2H, m, CH2ArH), 7.09 (IH, 
t, ^JhH==8Hz, CH2ArH), 6.81 (IH, bd, ^JhH=8Hz, C9-H), 5.1-4.9 (3H, m, NHBoc, CH2Ar), 
458 (IH, bs, NHBiK), 4.20-4.05 (4H, m, OCH2, C3-H, NCHHCH2), 3.87 (IH, d, 2jhh=15Hz, 

30 C3-H), 3.80 (IH, dt, NCHHCH2), 3.16 (2H, bq, ^^JhH=6Hz, CH2NHB0C), 3.04 (2H, bq, 

3jhh=6Hz, CH2NHB()c), 2.71 (2H, m, CH2CO2), 2.54 (2H, t, 3jhh=7Hz, NCOCH2), 2.32 
(2H, t, 3jhh=7H2, ArCH2l 1.82 (2H, p, ^^jHH=7Hz, NCOCH2CH2), 1.6-1.2 (20H, m, 
(CH2)4, But, OCH2CH3). 

Using the above procedure, but substituting the appropriate 7-alkyl or aryl-3,4- 

35 dihydro-lH-l,4-benzodiazpine-2,4-dione N-Boc amino alkyi ester for l-(3- 

aminophenyl)methyl-4-(2-carboxyethyl)-7-(N-Boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-dione ethyl ester there may be prepared, for example, the following 
compounds: 
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l-[2.(4-N-Boc-aminobutyryl)aminophenyl]methyl-4.(2-carboxyethyl)-7-(N.Boc-6- 

aminohexyl)-3,4-dihydro-lH-l,4-benzodia2apine-2,5-dione ethyl ester, 
l.(4-(4-N-Boc-aminobutyryl)aminophenyl)methyl-4-(2-carboxyethyl)-7-{N-Boc-6- 

aminohexyl)-3,4-djhydro-lH-l,4-benzodiazapine-2,5KJione ethyl ester, 
5 i-(3.{4-N-Boc.ammobutyryl)aminophenyl)methyl-4-(2Karboxyethyl)-7-[4.(4-N-^^^ 

piperazme)phenyll-34-dihydro-lH-14-benzodiazapine-2,5-dione ethyl ester, 
H3-(4-N-Boc-aminobutyryl)ammophenyl)methyM-(3-phenyI-3-proprion^ 
Boc-l-piperazine)phenyIJ^,4-dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 
l-(3-(4-N-Boc.ammobutyryl)amlnophenyl)methyi-4-(3-phenyl-3-proprionate)-7^^^^ 

10 aminohexyl)-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 

l.[3-(3-N-Boc-ammopropionyl)aminopher.yIlmethyl-4-(2-carboxyethyl)-7-(N-Boc-6- 

aminohexyl)-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 
l42-(3-N-Boc-aminopropionyl)aininophenyl]methyl-4-{2-carboxyethyI)-7-(N-Boc-6- 

ainlnohexyI)-3,4-dihydro-lH-l,4-benzi)dlazapine.2,5-dione ethyl ester, 
15 i.(4-(3-N-Boc-amfnopropionyl)aminophenyl)methyM-(2-carboxyethyl)-7.(N-Boc-6- 

aminohexyl)-3,4-dihydro-lH-l,4-benzodfazapme-2,5-dione ethyl ester, 
H3-(3-N-Boc-an,inopropionyl)aminophenyl)methyI-4-(2-carboxyethyl)-7-[4-(4.N-Boc-l- 

p|perazine)phenyI]-3,4^ihydro-lH-l,4-benzodiazapine-2,5-dione ethyl ester, 
l.(3-{3-N-Boc-aminopropionyl)am.-nophenyl)methyl-4-(3-phenyl-3-proprioiiate)-7.[4-(4. 

20 N-Boc-l-pipen,zine)pheny]]-3,4-dihydro-lH-l,4-benzodiazaplne-2,5-dione ethyl ester, 
l-(3-(3-N-Boc-aminopropionyl)aminophenyl)methyl-4K3-pher.yl-3-proprionate)-7.(N- 
Boc-6-aminohexyl)-3,4-dihydro-lH.l,4-ben2adiazapine-2,5-dlone ethyl ester. 

c) l.I3-(NK4-aminobut«ryI))aminc.phenyl]tnethyI-4.(2-carboxyethyl)-7-(6-arainohexyl)- 
25 3,4^ihydro-lH.1.4.ben2«dlazapine-2^-dione trifluoroacetate was prepared using the 
method described in part (c) of Example 1. Thus, 59 mgs (0.074mmol) l-[3-(4-N-Boc- 
aminobutyryl)aminophenyl]methyI-4-(2-carboxyethyl)-7-(N-Boc-6-aminohexyl)-3,4- 

dihydro-lH-l,4-benzodia2apine-2,5-dione ethyl ester yielded 50 mgs (99%) of l-[3-(N-(4- 
amfn«buturyI))aminophenyl]methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro- 

30 lH.l,4-benzodiazapine-2,5-dionetrifluoroacetate{l/2"C-18rev'erse-phasecolumn,eluting 
with a solvent gradient of 1:9 acetonitrile(0.1%TFA)Avaler (0.1% TFA) time 0 to 10 minutes, 
to 1:1 acetonitrile(0.1%1PA)/water (0.1% TFA) time 10 to 40 minutes, flow lOmL/min, 
Rt=305 mfn,mu detection 254nM). HRMS (FAB) molecular ion m/z=5383032 (cald. 
C29H39N5O5, 5383030). iH NMR (D2O) 7.21 (IH, bs, C6-H), 7.05-6.85 (5H, m, CHzArH, C8- 

35 H),652 (IH, bd, 3JHH=8Hz, C9-H), 5.03 OH d, 2jhH=16Hz, CHHAr), 4.47 (IH, d, 
2jhh=16Hz, CHHAr), 3.86 (IH, d, 2JhH=15Hz, C3-H), 3.80 (IH, dt, 3JhH=7Hz, 
2jhh=15Hz, NCHHCH2). 3.63 (IH, d, 2JhH=15Hz, C3-H), 3.51 (IH, dt, 3JHH=7Hz, 
2jHH=15Hz, NCHHCH2), 2.83 (2H. t, 3JhH=«Hz, CH2NH2), 2ii8 (2H, t, 3JhH=8H2, 
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CH2NH2X 2.43 (2H, t, ^JhH=7H2), 2.3-2.2 (4H, m), 1.76 (2H, p, 3Jhh=7H2, NCOCH2CH2X 
135 (2H, ^JhH=7H2), 122 (2H, ^]}iH^7Hzl 1.1-0.9 (4H, m). 

Using the above procedure, but substituting the appropriate 7-alkyl or aryl-3/4- 
dihydro-lH-l,4-ben2odiazpine-2,4-dione bis-N-Boc diamino alkyl ester for l-[3-(4-N-Boc- 
5 aminobutyryl)aniinophenyl]methyl-4-(2-carb(>xyethyl)-7-(N-Boc-6-aminohexyl)-3,4- 
dihydro-lH-l,4-ben2odiazapine-2,5-dione ethyl ester there may be prepared, for example, 
the following compounds: 

^ l-[2-(4-aminobutyryl)aminophenyl]methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4- 
dihydro-lH-l,4-benzodiazapine-2^-dione bistrifluoroacetate, 
10 l-(4-(4-aminobutyryl)aminophenyi)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate, 

l-(3-(4-aminobutyryl)aminophenyl)melhyl-4-(2-carboxyethyl)-7-[4-(l-piperazine)phenyl]- 
3,4-dihydro-lH-l,4-benzodia2apine-2,5-dione bistrifluoroacetate, 
l-(3-(4-aminobutyryl)aminophenyl)melhyl-4-(3-phenyl-3-proprionate)-7-[4-(l- 

15 piperazine)phenyl]-3,4-dihydro-lH-l,4-ben2odiazapine-2,5-dione bistrifluoroacetate, 

l-(3-(4-aminobutyryl)amin()phenyl)methyi-4-(3-phenyl-3-proprionate)-7-(6-aminohexyI)- 
3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate, 
l-[3-(3-aminopropionyl)aminophenyl]methyI-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate, 

20 l-[2-(3-aminopropionyl)aminophenyI]methyl-4-(2-carboxyethyl)-7-(6-aminohexyI)-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate, 

l-(4-(3-aminopropionyl)aminophenyl)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4- 
dihyd ro-1 H-1 ,4-benzod iaza pi ne-2,5-d lone bis trifl uoroaceta te, 
l-(3-(3-aminopropionyl)aminophenyl)melhyl-4-(2-carboxyethyl)-7-[4-(l- 
25 piperazine)phenyl]-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate, 
l-(3-(3-aminopropionyl)aminophenyl)methyl-4-{3-phenyl-3-proprionate)-7-[4-(4-(l- 
piperazine)phenyl]-3,4-dihydro-lH-1,4-benzodiazapine-2,5-dione bistrifluoroacetate, 
l-(3-(3-aminopropionyl)aminophenyl)melhyl-4-(3-phenyl-3-proprionate)-7-(6- 
aminohexyl)-3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione bistrifluoroacetate. 

30 

Example 14 
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UdipltenybnetItyl)-^(2-carboxyethyl)-7.(5-aminopentyl^^^^^ 
benzodiazepine-l^-dione trifluoroacetaU 

5 a) A magnetically stirred solution of 1.1 gram of N-{2-amJno^-iodobenzoyl)-b-aIanIne ethyl 
ester (3.1mmol), prepared by the method shown in part (b) of Example l,0.48mLof 2^ 
lutidine {4.1mmoI), 1.2 grams of chlorodiphenylmethane (4.7mmol), and lOmL of 
dimethylfbrmamide was heated to SO'C for 1 hour. The reaction mixture was allowed to cool 
to room temperature and concentrated in vmio. The resulting oil was dissolved in 35mL of 

10 methylene chloride and washed with 2x50mL 10% citric acid, IxSOmL water, dried over 

sodium sulfate, decanted and concentrated rn vacuo. The resulting oil was further purified by 
column chromatography, using silica gel, elating with a solvent gradient of 10/90 ethyl 
acetate/hexane to 25/75 ethyl acetate/hexane (TLC, SiOz, 1:1 EtOAc/hexane, RpO.82, uv 
positive) to yield 0.92 gram (56%) of N-(2-diphenylmetiiyIamino-5-iodobenzpyI)-b-alanine 

15 etiiyl ester. iR NMR {CDa3,dTMS) 8.40 (IH, d, 3jHH=5Hr, NHCHArz), 7.56 (IH, d, 

3jhh=2Hz, ArH tvCON), 7.18-736 (UH, m, 4JhH=2Hz, ArH Ph, ArH p-CON), 6.73 (IH, t 
3jhh=6Hz, NHCH2), 6.29 (IH. d, 3Jhh=»Hz, ArH m-CON), 551 (IH, d, 3Jhh=5Hz, 
CHNH), 4.15 (2H, q, 3JhH=7Hz, OCH2), 3-61 (2H, q, 3JhH=6Hz, CH2NH), 2S& (2H, t, 
3jhh=6Hz, CH2CO), 1.25 (3H, t,3jHH=6Hz, CH3CH2O). 

20 Using the abtwe procedure, but substituting the appropriate alkyi or aryl halide 

there may be prepared, for example, the following compounds: 
N-(2-(l-naptiiyl)methyIamino-5-iodobenzoyl)-b-alanine ethyl ester, 
N-(2-(2-napthyl)methylamino-5-iodobenzoyl)-b-aIanine ethyl ester, 
N-(2-(p-phenoxyben2yl)amino-5-iodobenzoyl)-b-alamne ethyl ester, 

25 N-(2-(;B-phenoxyberoq'l)amino-5-iodobenzoyr)-b-alanine ethyl ester, 

N-(2-0J-trifluoromethyU)en2yl)amino-5-iodobenzoyl)-b-alanlne ethyl ester, 
N-(2-(ethyl-5-valeroyl)amino-5-lodoben2oyl)-b-atanine ethyl ester, 
N-(2-(p-methoxybenzyl)amino-5-iodobenzoyl)-b-alanine ethyl ester. 
Methyl 3(S)-N-(2-(2-methyInapthyl)amino-5-iodobenzoyl)-3-amino-3-methylpropionate, 

30 Methyl 3(R)-N-(2-(2-napthyl)methylamino-5-iodobenzoyl)-3-amino-3-methylpropionate, 
Methyl (+/.)-N-(2-(2-napthyl)methylamino-5-iodobenzoyl)-3-amino-3-methylpropionate, 
Methyl 3(S)-N-(2-(2-napthyl)methylamino-5-iodobenzayl)-3-amino-3-phenylpropionate, 
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Methyl 3(R).N-{2-(2-napthyl)melhyIamino-5-iodoben2oyI)-3-amino-3-phenylpro^ 
Methyl {+/-).N-(2-(2-napthyl)methylamino-5-iodi)benzoyl)-3-amino-3-phenylpropionate, 

b) To a magnetically stirred solution of 0.93 gram of N-(2-diphenyi-methylamino-5- 

5 iodobenzoyl)-b-alanine ethyl ester (l.Smmol) in 15mL of methylene chloride and 15mL 

water, was added 183mL a-bromoacetylbn)mide (2.1mmol). The reaction mixture was stirred 
overnight. The layers were separated, the aqueous fraction was washed IxlSmL metfiylene 
chloride, and the two methylene chloride fractions were combined and washed with lx20mL 
of saturated sodium bicarbonate, dried over sodium sulfate, filtered and concentrated in 

10 vacuo. The resulting residue was dissolved in 7mL of dimethylformamide and added, via an 
addition funnel, to a slunry of 57 mgs of 95% stadium hydride (2.2mmol) in 5mL 
dimethylformamide that was cooled at O^^C. After 2 hours, the mixture was poured over 
40mL of ice cooled 10% citric acid and extracted 3x40mL methylene chloride. The combined 
organic layers were washed with 2x50mL of 10% citric acid and IxSOmL water, dried over 

15 sodium sulfate, decanted, concentrated in vacuo and further purified by column 

chromatography, using silica gel, eluting with a 1:1 mixture of ethyl acetate and hexane 
(TLC, Si02/ 1:1 EtO Ac /hexane, Rp 0.61, uv positive) to yield 474 mgs (48%) of 1- 
(diphenylmethyl)-4-(2-carb(>xyethyl)-8-iodo-3,4-dihydro-lll-l,4-benzodia2epine-2,5- 
dione ethyl ester. NMR (CDCI3, dTMS) 8.03 (IH, d, 3jhh=2Hz, ArH o-CON), 7.45 (IH, 

20 dd, 3JhH=2H2, ^jYiH^Hz, ArH p-CON), 7.1-7.4 (IH, m, 4JhH=2Hz, ArH Ph), 6.79 (IH, d/ 
3Jhh=9Hz, ArH m-CON), 6,70 (IH, s), 4.13 (2H, q, 3Jhh=7Hz, OCH2), 3,98 (2H, dd, 
3jj^H=100Hz, 3Jhh=^5H2, COCH2N), 3.86 (2H, dm, 3JhH=62Hz, 3jhh=8H2, CHjN), 258 
{2H, dm, 3jhh=40Hz, 3jhh=8Hz, CH2CO), 1.27 (3H, t, 3JhH=7Hz, CH3CH2O). NMR 
(CDCI3) 171,2, 168.0, 165.6, 139.9, 139.3, 138.8, 138.1, 137.5, 132.0, 129.1, 128,5, .128.4, 128.0, 

25 128.0, 128.0, 127.9, 127.6, 125.4, 90.6, 67.2, 60.8, 53.1, 45.0, 32.6, 14.2. 

Using the above procedure, but substituting the appropriate N-(2-amino-5- 
iodobenzoyl)-b-alanine ethyl ester for N-(2-diphenylmethylamino-5-iodbbenzoyl)-b- 
alanine ethyl ester there may be prepared, for example, the following compounds: 
l-(l-napthyl)methyl-4-(2-carboxyethyl).7-iodo-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 

30 dione ethyl ester, 

H2-napthyl)methyl-4-{2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-ben2odia2epine-2,5- 

dione etiiyl ester, 

l-(//i-phenoxyben2yl)-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-ben2odia2epine-2,5- 
dione ethyl ester, 

35 l.(;;-phenoxybenzyl)-4-(2-carboxyethyl)-7-iodi)-3,4-dihydro-lH-l,4-benzodia2epine-2,5- 
dione ethyl ester, 

l-(p-trifluoromethylben2yi)-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4- 
ben2odia2epine-2,5-dione ethyl ester. 
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l-(ethyl-5-valeroyl)-4-(2.carboxyethyl)-7-.odo-3.4^ihydro-lH-l,4.benzodiazep.ne-2> 

dione ethyl ester, 

l.(p-methoxybenzyl)-4-(2<arboxyethyl)-7.iodo-3,4Kiihydro-lH-l,4-benzodiazep^^^^ 
dione ethyl ester, 

5 i.(p.n»eihyImethylbena)ylH-(2-carboxyethyl)-7-iodo-34-dihydro-lH-l,4. 
benzodiazepine-2^ione ettiyl ester, 

H2-napthyl)methyl-4-(3(S).butanoat«)-7-iodo-3^-dihydro.lH.14-ber»zodiazepine-2^^ 
dione methyl ester, 

l.(2-napthyI)methyl^-C3(R)-butanoate)-7-iodo-3,4.dihydro.lH-l,4-benzodiazepine-2,5- 

10 dione methyl ester, 

l.(2-napthyI)methyI^((+/-)3-butanoate)-7.iodo.3,4-dihydro.lH-l,4.benzodiazepine.2,5- 

dione methyl ester, 

l-(2-napthyl)methyI-4-(3(S)-phenyl-3-proprionate)-7.iodi>-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione methyl ester, 
15 i.(2-napthyl)methyl-4.(3{R)-phenyl-3-proprionate)-7-iodo-3,4-dihydro-lH-l,4. 

ben2odia2epine-2>dione methyl ester, 

H2-napthyl}methyM-((+/-)3-phenyl-3-proprianate)-7-iodo-3,4-dihydro.lH-l,4- 
benzodiazepine-24^ione methyl ester. 

20 c) To a magnetically stirred solution of 208 mgs of l-(diphenylmethylH-(2-carboxyethyl)-7- 
iodo-3,4-dihydro-lH-l,4-benzodiazepine-2>dione ethyl ester (0.37mmol) in 6mL ethyl 
acetate, degassed of oxygen, under an atmosphere of nitrogen, was added 134 mgs of N-boe5- 
amino-l-pen^e {074mmol), prepared as described in part (e) of Example 1, 10 mgs of 
bistriphenylphosphine palladium dichloride (a.014mmol),5 mgs of cuprous iodide 

25 (0.026mmi>l) and 250uL of triethylamine (l.TSmmol). After 15 hours, the reaction mixture 
v«is diluted with 35mL of ethyi acetate and washed with IxlSmL 5% EDTA Na2, dried over 
sodium sulfate, decanted, concentrated in vacuo, and further purified by column 
chromatography, using silica gel, eluting with a 1:1 mixture of ethyl acetate and hexane 
(TLC, Si02, 1:1 EtOAc/hocane, Rp 0.46, uv positive) to yield 131 mgs (60%) of 1- 

30 (diphenylmethyIH-(2-carboxyethyl)-8-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 
benzodiazepine.2,5-dione ethyl ester. 1h Ni^R (CDCI3, IMS) 7.71 (lH,d,4jHH=2Hz, ArH 
o<:ON), 7.10-7.36 (IIH, m, 3JhH=2Hz, ArH Ph, ArH p-CON), 6.94 (IH, d, 4JhH=9Hz, ArH 
p-CON), 6.67 (IH, s, CHAr2), 4.78 (IH, s, NHBoc), 4.10 (2H, q. 3Jhh=7Hz, CH2O) 3.95 (2H, 
dd, 2jj^i()6Hz, 2Jhh=15Hz^ COCH2CN), 3.82 (2H, dm, 2'3Jhh=7Hz, 2,3,j^^=59Hz, 

35 CH2N), 3.19 (2H, q, 3JhH=3Hz, CH2NHB0C), 254 (2H, dm, 3JhH=7Hz, 3JhH=21Hz, 

CH2CO), 237 (2H, t, 3JhH=7Hz, CH2CC), 1.71 (2H, m, 3JhH=7Hz, CH2CH2CH2), 138 (9H, 
s, Ch3 Boc). 1.22 (3H, t, 3jhh=7Hz, CH3CH2O). 

Using tlie above procedure, but substituting the appropriate 7-iodo^/4-dihydro-lH. 
l,4-benzodiazepine-2,5-dione for l-(diphenylmethyl)-4-(2-carboxyethyI)-7-iodo-3,4- 
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dihydro-lH-l,4-benzodiazepine-2^-dii»ne ethyl ester and alkyne for N-boc-5-amino-l- 
pentyne there may be prepared, for example, the following compounds: 
l-(diphenylmethyl)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 
5 l-(diphenylmethyl)-4-(2-carboxyethyl)-7-(N-boc-4-amino-l-butynl)-3,4-dihydro-lH-M- 

benzodiazepine-2,5-dione ethyl ester, 

l-(l-napthyI)methyM-(2-carboxyethyI)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH- 
l,4-ben2odiazepme-2,5-dione ethyl ester, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-M- 

10 benzodia2epine-2^dione ethyl ester, 

l.(2-napthyI)methyl-4-(2-carboxyethyI)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH- 

l,4-ben2odiazepine-2,5-dione ethyl ester, 

l-(2-napthyl)methyl-4-(2-carboxyethyI)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione ethyl ester, 
15 l.(;;-phenoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-du)ne ethyl ester, 

l-(;?-phenoxybenzyl)-4-(2-carbc)xyethyl)-7-(N-boc-6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-(;n-phenoxybenzyl)-4-(2-carboxyethyI)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH- 

20 l,4-benzodiazepine-2,5-dione ethyl ester, 

l-(w-phenoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-6-amino.l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-(;;-trinuoromethylbenzyl)-4-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dii>ne ethyl ester, 
25 l-(;;-trifluoromethylbenzyl)-4-(2-carbi)xyethy!)-7-(N-boc-6-amino-l- 
hexynl)-3,4-dihydri>-1H-l,4-benzodiazepine-2,5-dione ethyl ester, 

l-(ethyI-5-valeroylH-(2-carboxyethyl)-7-(N-boc-5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-(ethyl-5-valeroyl)-4-{2-carbuxyethyI)-7-(N-boc-6-amino-l-hexynl)-3,4.dihydro-lH-l,4- 

30 benzodiazepine-2,5-dione ethyl ester, 

l-(p-methoxybenzyl)-4-(2-carboxyelhyl)-7-{N-boc-5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-di()ne ethyl ester, 

l-(;;-methoxybenzyI)-4-(2-carbi)xyethyl)-7-(N-boc-6-amini)-l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 
35 l-(p-rnethylmethylbenzoyl)-4-(2-carboxyelhyl)-7-(N-boc-5-amino-l-pentynI)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione ethyl ester, 

l.(;;-melhylmethylbenziiyl)-4-(2-carboxyethyl)-7-(N-boc-6-amino-l-hexynI)-3,4-dihydro- 
lH-l,4-benz(Kliazepine-2,5-dione ethyl ester. 
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H2-napthyl)methyl-4-{3(S)-butanoate)-7-(N-boc-5-amino4-pentynl)-3,4KJihydro.m-^^ 
benzodiazepine-2^ione methyl ester, 

l.{2.napti.yI)inethyl-4-(3(S)-butanoate)-7-(N-b(K-6-anruno.l-hexynl)-3,4-dlhyd^ 

benzodiazepuie-23-dione methyl ester, 
5 H2.napthyl)meAyl-4^(R)-butanoate)-7-(N-boc-5-amino-l-pentynl)-3,4-dm^^ 

benzodiazq>ine-2.S<Uone methyl ester, 

H2Hiapthyl)me0iyI-4K3(R)-butanoate).7KN-bcK-6-amino.l-hexyr»l)-3,4Kiihydro^^^ 
h&aodbz&piae-lJS-^aae metfiyl ester, 

H2-napthyl)methyl-4-((+/-)3-butanoate)-7-(N-boc-5.amino-l-pentynl)-3,4-dihydro-lH- 

10 l,4-benzodiazepine-23-dione methyl ester, 

H2-napAyI)methyM-((+/-)3-butanoate)-7-{N-boc-6-amino.l-hexynl).3,4-dihydro-lH- 

l,4-ben2odia2epine-2>dione methyl ester, 

l-(2-napthyl)methyl-4-(3(S)-phenyI-3-proprionate)-7-(N-boc-5-amir»o-l-pentynI)-3,4. 

dihydro-lH-l,4-benzodia2epine-2,5-dione methyl ester, 
15 l-(2-napthyl)methyI.4K3(S)-phei»yl-3-propnonate)-7-(N-boc-6-amfno-l-hexynl)-a,4- 

dihydro-lH-M-lien2odiazepi'ne-2,5-dione methyl ester, 

l.(2-napthyl)methyl-4-(3(R)-phenyl-3-proprionate)-7-(N-boc^-amino-l-pentynl)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione methyl ester, 

l-(2-napthyl)methyl-4-(3(R)-phenyl-3-proprionate)-7-(N-boc-6-amino-l-hexynl)-3,4- 

20 dihydro-lH-lrf4-benzodiazepine-2,5-dione methyl ester, 

l.(2-ruipthyl)melhyl-4-{(+/-)3-phenyl-3-proprionate)-7-{N-boc-5-amino-l-pentynl)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione methyl ester, 

l.(2-napthyl)methyl-4-((+/-)3-phet»yl.3-proprionate)-7-(N-boc-6-amino-l-hexynl)-3,4- 
dihydro-lH-ly4-l»n2odiazepine-2,5-dione methyl ester. 

25 

d) To a magnetically stirred solution of 66 mgs e)f I-(diphenylmethyl)-4-(2-<:arboxyethyl)-8. 
(N-boc-5-amino-l-pentynl)-3,4-dihydro-l H-l,4-benzodiazepine-2,5-dione ethyl ester 
(0.11mmol) in 2mL ethyl acetate, covered with an.atmosphere of hydrogen, was added 23 mgs 
of palladium/carijon catalyst. The mixture was stirred for 1 hr. before filtering the mfacture 
30 through Celite® and concentrating in mcuo to yield quantitative yield of 1- 

(diphenylmethylH.(2-carboxyethyl)-8-(N-boc-5-aminopentyl)-3^-dlhydro-lH-l,4- 

ben20diazepine-2,5Hliane ethyl ester. 1h NMR(CDCl3,dTMS) 7 J4 (IH, d, %H=2H2, Ar- 
H o-CON), 650-738 (12H, m, 5jhH=2Hz, Ar-H Ph, ArH p-CON, ArH m-CON), 654 (IH, s, 
NCHAr2), 4.64 (IH, s, NHBoc), 4.12 (2H, q, 3JhH=7Hz, CH2O) 3.97 (2H, dd, 2Jhh=129Hz, 
35 2jj^=i5Hz, COCH2CN), 3.82 (2H, dm, 2,3j^f^=6Hz, ^^)hh=75Hz. CH2N), 3X)7 (2H, q, 
3jj,j^=3Hz, CH2NHB0C), 2.55 (4H, dm, t, 3Jhh=7Hz, 3Jhh=30Hz, 3JhH=7Hz, CH2CO, 
CHzAr), 13-1.6 {4H, m, m, 3JhH=7Hz, 3JhH=7Hz, CH2CH2Ar, CH2CH2NHB0C), 1.1-13 
(14H, s, m, t, 3jHH=7Hz, 3jHH=7Hz. CH3 Doc. CH2CH2CH2NHB0C CH3CH2). 
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Using the above pnrcedure, but substituting the appropriate 4-(2-carboxyethyI)-7- 
(N-boc-ainino-l-alkynI)-3,4-dihydro-lH-l,4-benzodiazepine-23-dione ethyl ester for 1- 
(diphenylmethyl)-4-(2-carboxyethyI)-7-(N-boc-5-amino-l-pentynl)-3,4Kiihydro-lH-l,4- 

benzodia2epine-23-dione ethyl ester there may be prepared, for example, the following 

5 comjX)unds: 

l-(diphenylmethyl)-4-(2-carboxyethyl)-7-{N-boc-6-aminohexyl)-3,4-dihydro-lH-14- 
benzodiazepine-2;5-dione ethyl ester, 

l-(diphenylmethylH-(2-carboxyethyl)-7-(N-boc-4-aminobutyl)-3,4-dihydro-lH-l,4- 

benzodiazepine'2,5-dione ethyl ester, 
10 l-(l.napthyl)methyl-4-(2-carboxyethyl)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione ethyl ester, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2>dione ethyl ester, 

l-(2-napthyl)methyl-4-(2-carb()xyethyl)-7-(N-b{)C-5-aminopentyl)-3,4-dihydro-lH-l,4- 

15 benzodiazepine-2,5-dione ethyl ester, 

l-(2-napthyl)methyl-4-(2-carboxyethyl)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-(;7-phenoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazeplne-2,5-dione ethyl ester, 
20 l-(p.phenoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-(w-phenoxybenzyl)-4-(2-carb()xyethyl)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dit)ne ethyl ester, 

l-(w-phenoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l,4- 

25 benzodiazepine-2,5-dk)ne ethyl ester, 

l-(p-trifluoromethylbenzyl)-4-(2-carboxyethyl)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione ethyl ester, 

l-(p-trifluoromethylbenzyI)-4-(2-carboxyethyl)-7-(N-boc-6"amino 
hexyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester, 
30 l-(ethyl-5-valeroylH-(2-carboxyethyl)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 

l-(ethyl-5-valen)yl)-4-(2-carboxyethyl)-7-(N-boc-6-aminohexy l)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-(p-methoxybenzyl)-4-(2-carboxyethy!)-7-(N-boc-5-aminopentyl)-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2,5-dione ethyl ester, 

l-(p-methoxybenzyl)-4-(2-carboxyethyl)-7-(N-boc-6-aminohexyl)-3,4-dihydro-lH-l>4- 

benzodiazepine-2,5-dii)ne ethyl ester, 

l-(p-methylmethyIbenz(iylH-(2-carboxyethyl)-7-(N-boc-5-amino pentyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione ethyl ester. 
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l-(p-methylmethylbenzoyl)-4-(2-carboxyethyl)-7-(N-boc-6-amino hexyl)-3,4-d,hydro- 
lH-l,4-benzodiazepine-2^-clione ethyl ester, 

l-(2-napthyI)methyl-4-(3(S)-butanoate)-7-(N-boc-5-amino-l-pentyl)-3,4-dihydro-lH.l,4- 

benzodia2epine-2^-dione methyl ester, 
5 l.(2-x>apthyI)methyl-4-(3(S)-butanoate)-7-(N-boc-6-ammo-l-hexyl)-3,4-dihydro-lH-M- 

benzodiazepine-2,5-dione methyl ester, 

l-(2-riapthyl)methyl-4K3(R)-butar,oate)-7-(N-boc-5-amino.l-pentyI)-3,4-dihydro-lH-l^^ 
benzodiazepme-2,5-dione methyl ester, 

l-(2-iiapthyl)methyl-4-(3(R)-butanoate)-7-(N-boc-6-amino-l-hexyl)-3,4-dihydto-lH-l,4- 

10 benzodiazepine-2,5-dione methyl ester, 

H2-napthyl)methyl-4-((+/-)3-butanoate)-7-(N-boc-5-amino-l-pentyl)-3,4-dihydro-lH- 

l,4-ben2odiazepine-2,5-dione methyl ester, 

l-(2-napthyl)methyl-4-((+/-)3-butanoate)-7-(N-boc-6-amino-l-hexyl)-3,4-dihydro-lH-1.4- 

ben2odiazepine-2,5-dkme methyl ester, 
15 H2-napthyl)methyl-4K3(S)-phenyr-3-proprionate)-7-{N-boc-5-amino-l-pentyl)^,4- 

dihydro-lH-14-benzodiazepine-2,5-dione methyl ester, 

l.(2-napthyl)methyI-4-(3(S)-phenyl-3-proprionate)-7-(N-boc-6-ammo-l-hexyl)-3,4- 
dihydro-lH-l,4-benzodiazepine-2>dione methyl ester, 

l.(2-napthyI)methyl-4-(3(R)-phenyl-3-proprionate)-7-(N-boc.5-amino-l-pentyl)-3,4. 

20 dlhydrt)-lH-l,4-benzodiazepine-2,5-dione methyl ester, 

l-(2-napthyl)methyl-4-(3(R)-phenyl-3-proprionate)-7-(N-boc-6-amino-l-hexyl)-3,4- 

dihydro-lH-l,4-benzodiazepine-2,5-dione methyl ester, 

l-(2-napthyl)methyl-4-((+/-)3-pher,yl-3-proprianafe>-7-(N-boc-5-amino-l-penlyl)-3,4. 

dihydro-lH-l,4-benzadiazepine-2,5-dUme methyl ester, 
25 l-{2-napthyl)methyl-4-{(+/-)3-phenyl-3-proprionate)-7-(N-boc-6-amino-l-hexyl)-3,4- 

dihydro-lH-l,4-benzodiazepme-2,5-dione methyl ester. 

e) To a solution of 33 mgs of l-(dtphenylmethyl)-4-(2<arboxyethyl)-7-(N-boc-5- 
aminopentyl)-3,4-dihydro-lH-l,4-ben2odiazepine-2,5-dione ethyl ester (0.05mmol) in 2mL 

30 ethyl acetate was added 0.4mL triethylsilane {2.5mmol) and 6mL of saturated HQ/ethyl 
acetate at S^C After 1 hour at 50C the mixture was concentrated in maio and diluted with 
2mL of methanol. To the methanolic solution was added 2mL of 2N sodium hydroxide. After 
1 hour, the reaction was quenched with l/2mL of acetic acid, concentrated in vaaio, diluted 
with 5mL of methanol and water and purified by high pressure liquid chromatography, using 

35 a 1/2" C-18 reverse phase rolumn, eluting with a solvent gradient of 30:70 methanol (0.1% 
trifluoroacetic acid)/water (0.1% trinut)roacetic acid), time I) to 10 minutes, to 70:30 
methanol (0.1% trifluoroacetic acrd)/water (0.1% frifluortwcetic acid), time 10 minutes to 40 
minutes, flow = lOmL/min. (Rt = 373 min., uv detection 254nm) to yield 14 mgs (46%) of 1- 
(diphenylmethyl)-4-(2-carboxyethyl)-7-(5-aminopentyl)-3,4-dihydro-lH.l,4- 
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benxodiazepine-2>dione trifluoroacetate. HUMS (FAB) molecular ion in/z=500^29 (caic. 
C30N3O4H33, 500^9). lHNMR(CDCl3,TMS) 6.60-7.20 (ISH, m, 3jhh=2Hz, ArH Ph, 
ArH p-CON, ArH o-CON, ArH m-CON), 6.33 (IH, s, NCH.Ar2), 3.65 (2H, dd, 2jhh=ii3H2, 
2Jhh-15Hz, COCH2CN), 3.50 (2H, dm, ^'^iyiy^^THz. 2,3j^^=59Hz, CH2N), 2.66 (2H, t, 
5 3jj^pj=8Hz, CH2NH2) 2.22-2.39 (4H, m, ^"^Jhh^^Hz, 3Jhh=8Hz, CH2CO, CH2Ar), 1.20- 
133 (4H, m, m, ^j^^^^^Hz, CH2CH2Ar, CH2CH2NH2), 1.00 {2a 3Jhh^7Hz, 
CH2CH2CH2NH2). 

Using the above procedure, but substituting the appropriate 3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione for l-(diphenylmethyl)-4-(2-carboxy€thyI)-7-(N-boc-5- 
10 aminopentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester there may be 
prepared, for example, the following compounds: 

l-(diphenylmethyl)-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetale, 

l-(diphenyImethyl)-4-(2<arbt)xyethy!)-7-(4-aminobutyI)-3,4-dihydro-lH-l,4- 

15 benzodiazepine-2,5-dione trifluoroacetate, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione trifluoroacetale, 
20 l-(2-napthyl)methyM-(2-carboxyethyl)-7-(5-aminopentyI)-3,4-dihydro-lH-l,4- 

benzodiazep]ne-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate; 

l-(;'-phenoxyben2yl)-4-(2-carboxyethyl)-7-(5-aminopentyl)-3,4-dihydro-lH-l,4- 

25 benzodiazepine-2,5-dione trifluoroacetate, 

l-(j»-phenoxybenzyl)-4-(2-carboxyelhyl)-7-{6-aminohexyI)-3,4-dihydro-lH-l,4- 

benzodiazepine23-dii>ne trifluoroacetate, 

l-(m-phenoxybenzyl)-4-(2-carboxyethy])-7-(5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
30 l-(;/i-phenoxybenzyl)-4-(2-carboxyethyI)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 

l-(;)-trifluoromethylben2yI)-4-(2-carboxyethyl)-7-{5-aminopentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 

l-0Mrifluoromethylbenzyl)-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2,5-dione trifluoroacetate, 

l-(ethyl-5-vaIeroyl)-4-(2-carboxyethyl)-7-(5-aminopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetale, 

l-(ethyl-5-vaIeroyI)-4-(2-carboxyethyl)-7-(6-aminohexy I)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-di(me trifluoroacetale, 
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l-(p-methoxyben2ylH-(2-carboxyethyI)-7-(5-arainapentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione trifluoroacetate, 

l.(p-methoxybenzyl)-4-(2-carboxyethyI)-7-(6-amlnohexyl)^.4-dihydro-lH-l,4- 

benzodia2epiner2^ione trifluoroacetate, 
5 i.(p.methylmethyIbenzoylH-(2-carboxyethyl)-7-(5-aminopentyl)-3,4-dihydro-^^^^^ 

benzodiazepine-2,5-dione trifluoroacetate, 
1.0;.methylmethylbenzoyl)-4-(2<arboxyethy!)-7-(6-aminohe)^^ 

benzodiazepine-2^-dione trifluoroacetate, 

l-(diphenylmethyl)-4.{2<arboxyethyl)'7-(6.amino-l-hexynl)-3,4.dihydro^ 

10 l,4-benzodiazepine-2^dione trifluoroacetate, 

l-{diphenylmethyIH-{2-carboxyethyl)-7.(4-amino-l-butynl)-3,4-dih^ 

benzodia2epine-2,5-dione trifluoroacetate, 

l-(l-riapthyl)methyl-4-{2-carboxyethyl)-7-{5-amino-l'pentynl)-^^^^ 

benzodia2epine-23-dione trifluoroacetate, 
15 l-(l.napthyl)methyI-4-(2s:arboxyethyl)-7-(6-amino-l-hexynl)-3,4.dihydro-lH-l,^ 

benzodiazepine-2^-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(2.carboxyethyI)-7-{5-amino-l-pentynl)-3,4Hiihyd 
benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl.4-(2.carboxyethyl)-7-(6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2,5-dione trifluoroacetate, 

l-(p-phenoxybenzyl)-4-{2<arboxyethyl)-7-(5-amino-l-pentynl).3,4-dihydro-lH^ 

benzodiazepine-2,5-dione trifluoroacetate, 

Hp.phenoxybenzyI)-4-(2-carboxyethyl)-7.(6-amino-l.hexynI>3,4.dih 

benzodiazepine-2,5-dione trifluoroacetate, 
25 l-(/n-phenoxybenzylH-(2-carboxyethyl)-7K5-amrno-l-pentynl)-3,4-dihyd^^^^ 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(m-phenoxybenzyI)-4-{2^carboxyethyl)-7-(6-amino.l'hexynl)-3,4-dihydr 
benzodiazepine-2,5-dione trifluoroacetate, 

l-(p.trifluoromethylbenzyl)-4-(2<arboxyethyl)-7-{5-amino-l-pentynI).3,4^^ 

30 l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(p-trifluoromethylbenzylHK2-carboxyethyl)-7-(6-amino-l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(ethyI-5-valeroyl)-4-(2-carboxyethyl)-7-(5-amino-l-pentyn!)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
35 l-(ethyl.5-valeroyl)-4-(2<arboxyethyI)-7-(6-amino-l-hexynI)-3,4-dihydro-lH-^^^ 

benzodia2epine-2,5-dione trifluoroacetate, 

l.(p-methoxybenzyI)-4-(2<arb()xyethyl)-7-(5-amino-l-pentynI)-3,4-dih^^ 
benzodiazepine-2,5-dione trifluoroacetate. 
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l-(p-methoxybenzyl)-4-(2<arboxyethyl)-7-(6-amino-l-hexynI)-3,4-dihydro-lH-l^ 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(p-methylmethylben2oylH-(2-carboxyethyl)-7-(5-amino-l-pentynl)-^^^ 
l,4-ben2odiazepine-23-dione trifluoroacetate, 
5 l-(p-methylmethylbenzoyl)-4-(2<arb()xyethyl)-7-(6-amino-l-hexynl)-3,4-dih^ 
benzodia2epine-2,5-dione trifluoroacetate, 

l-(2-naplhyl)methyl-4-(3(S)-butanoate)-7-(5-amino.l-pentyl)-3,4-dihydro-lH.l,4- 
benzodiazepine-2^-dione trifluoroacetate, 

l-(2-napthyl)methyM-(3(S)-butanoate)-7-{6-amino-l-hexyl)-3,4-dihydro-lH-l,^^ 
10 benzodiazepine-2^-dionetrifluoroacetate, 

l-(2-napthyI)methyl-4-(3(R)-butanoate)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2^-dionetrifluoroacetate, 

l-(2-napthyl)methyl-4-(3{R)-butanoate)-7-(6-amino-l-h€xyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
15 l-(2-napthyl)methyl-4-((+/-)3-butanoate)-7-(5-arnmo-l-pentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-di()ne trifluoroacetate, 

l-{2-napthyl)methyl-4-((+/-)3-butanoate>7-(6-arnino-l-hexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine'2^-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(3(S)-pheriyI-3-proprionate)-7-(5-amino-l-pentyl)-3,4-dihydro- 

20 lH-1 ,4-benzod iazepine-2,5-d ione tri f I uoroaceta te, 

l-(2-napthyl)methyl-4-(3{S)-phenyl-3-proprlunate)-7-(6-amino-l-hexyl)-3,4-dihydro-lH- 

l,4-benzodia2epine-2,5-dione trifluoroacetate, 

l-(2-napthyl)rnethyI-4-(3(R)-phenyl-3-proprionate)-7-(5-arnino-l-pentyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 
25 l-(2-napthyl)rnethyl-4'(3(R)-phenyl-3-proprii)nate)-7-{6-amino-l-hexyl)-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-((+/-)3-phenyl-3-proprii)nate)-7-(5-amino-l-pentyl)-3,4-dihydro^ 
1 H-l,4-benzod iazep ine-2,5-d ione tri ft uo roacela te, 

l-(2-napthyl)methyl-4-((+/-)3"phenyI-3-proprionate)-7-(6-aTnino-l-hexyl)-3,4-dihydro- 
30 lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(3(S)-butanoate)-7-(5-amino-l-pentynl)-3,4-dihydro-lH-l,4- 
benzodia2epine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-{3{S)-butaiioate)-7-(6-amint)-l-hexynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 
35 l-(2-napthyl)methyl-4-(3(R)-butanoale)-7-(5-aminu-l-perityril)-3,4-dihydro-lH-l,4- 
benzodtazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(3{R)-butanoate)-7-(6-amirio-l-hexyril)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5<lione triflut>roacetale. 
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H2-napthyI)methyI^((+/-)3-butanoate)-7.(5-aminc,-l-pen^^ 

ben20diazepine-2^-dione trifluoroacetate, 
H2-napthyl)methyl-4.{{./-)3-butanoate)-7-(6-ammo-l-h^^^ 

benzodiazepin&-2^-dione trifluoroacetate, 
5 l.(2-napthyl)methyl-4K3(S)-phenyI-3-proprionate)-7K5-amino-l-pen^^^^^ 

lH-l,4-benzodiazepine-2^-dione trifluoroacetate, 
l-(2.napthyl)methyl-4.(3(S)-phenyI-3-proprionateK^^^ 

lH-1 4-benzodiazepitie-2,5-dione trifluoroacetate, 
l-(2-lapthyI)methyl-4K3(R)-phenyI-3-proprionate)-7K5-amino-l-^^ 

10 lH-l^benzodiaapine-2,5-dione trifluoroacetate, 

l-(2-r«pthyl)methyl-4-(3(R)-phenyl-3-proprionate)-7-(6-amino-l-hexyr>I)-3.4-^ 

lH-1 4-benzodiazepine-2,5-dione trifluoroacetate, 

H2-napthyl)methyl-4-((./-)3-phenyl-3-proprionate)-7K5-ammo-l-^^^^ 

lH-l,4-benzodiazeplne-2,5-dione trifluoroacetate, 
15 l-(2-napthyl)methyl-4-{(H-/03-phenyl-3-pr«prK,nate)-7-(6-amino-l-he^^^^^ 

lH-l,4-benzodiazepine-2,5-dione trifluoroacetate. 



Bcample 15 



20 




COjH 



l.(diphenvlmathyl)-4-(2-carboxycthyl).7-(5-guanmaopenfy^^^ 
benxodiazepim-2fi-dione trifluoroacetate 
25 a) To a solution of 11 mgs of l-(diphenylmethylH-(2-carboxyethyI)-7-(5^mit>openty[)-3,4- 
dlhydro-lH-l^-benxodia2epine-2,5<Iione trifluoroacetate (0.02mmol) In 2mL of nr.ethanol 
was added ImL of 5% F)tassiurn bicarbonate and 17mgs of aminoiminomelhanesulfonic add 

(0.12mmol). After 30 minutes, the reaction mixture was quenched with 05mL of acetic add 
and concentrated m vacuo. The resulting residue was diluted with 5mL of water and 
30 methanol and purified by high pressure liquid chromatography, using a 1/2" C-18 reverse 
phase column, eluHng with a solvent gradient of 30:70 methanol (0.1% trifluoroaceUc 
add)/water (0.1% trifluoroacetic acid), time 0 U. 10 minutes, to 70:30 methanol (0.1% 
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trifluoroacetic acid)/water (0.1% trifluoroacetic acid), time 10 minutes to 40 minutes, flow = 
lOmL/min. (R^ = 40.5 min., uv detection 254nm) to yield 93 mg (71%) of l-(diphenylmethyl)- 
4-(2<arboxyethyl)-7-(5-guanidinopentyI)-3,4-diiiydro-lH-l,4-benzodiazepine-2,5-dione 
trifluoroacetate. HRMS (FAB) molecular ion m/z=542.2750 (calc. C31N5O4H35, 542.2767). 
5 NMR (CDCI3, dTMS) 6.78-7.22 (13H m, 3jHH=2Hz, ArH Ph, ArH p-CON, ArH o-CON, 

ArH w-CON), 6.45 (IH, s, NCHAr2), 3.83 (2H, dd, ^j^^^^nsHz, 2jj^pj=i5H2, COCH2CN), 
3.65 (2H, dm, 2^Jhj^=7H2, 23jj^h=59H2, CH2N), 2.85 (2H, t, 3JhH=8Hz, CH2NH2) 2.25- 
2.45 (4H, 1 1, CH2CO, CH2Ar), 1.31 (4H, m, m, ^'^Jhh=7Hz, CH2CH2Ar, CH2CH2NH2), 0.98 
(2H ^JhH=7Hz, CH2CH2CH2NH2). 

10 

Using the above procedure, but substituting the appropriate amino acid for 1- 
(dipheriyimetliyl)-4-(2-carboxyethyl)-7-(5-aminopentyI)-3,4-dihydro-lH-l,4- 
benxodiazepine-23-dione trifluoroacetate there may be prepared, for example, the following 
compounds: 

15 l-(diphenyimethyl)-4-(2-carboxyethyl)-7-{6-guanidlnohexyl)^3,4-dihydro-lH-l,4- 

benzodia2epine-2,5-dione trifluoroacetate, 

l-(diphenylmethyl)-4-(2-carboxyethyl)-7-(4-guanidinobutyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 

l-(l-napthyl)methyl-4-(2-carboxyethyl)-7-(5-guanidinopentyl)-3,4-dihydro-lH-l,4- 

20 ben2odiazepine-2,5-dione trifluoroacetate, 

l-(l-napthyl)methyl-4-(2-carbt)xyethyl)-7-(6-guanidinohexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(2-carboxyethyl)-7-(5-guanidinopentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 
25 l.(2-napthyl)methyl-4-(2-carboxyethyl)-7-(6-guanidinohexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(;j-phenoxybenzyl)-4-(2-carboxyethyi)-7-(5-guanidinopentyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate, 

l-(;j-phenoxybenzyl)-4-(2-carboxyethyl)-7-(6-guanldinohexyl)-3,4-dihydro-lH-l,4- 

30 benzodiazepine'23-dione trifluoroacetate, 

l-(m-phenoxybenzyl)-4-(2-carboxyethyl)-7-(5-guanidinopentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(m-phenoxyben2yl)-4-(2-carboxyethyI)-7-(6-guanidinohexyl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoroacetate, 
35 l-(;)-trifluoromethylbenzylH-(2-carboxyethyl)-7-(5-guanidinopentyl)-3,4-dihydro-lH- 
l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(ptrinuor()methylben2yl)-4-(2-cflrboxyethyl)-7-(6-guanidinohexyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoroacetate. 
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l-(ethyl-5-vaIeroylHK2-carboxyethyl)-7.(5.guanidinopentyl)-3,4-dihydro-lH.l,4- 

benzodiazqjine-2^-dione trifluoroacetate, 

l-(ethyl-5-valeroylH-(2-carbi>xyethyl)-7-(6-guanidinohexy l)-3,4-dihydro-lH-l,4- 

benzodiazepine-2^-dione trifluoroacetate, 
5 i-(p-methoxybenzyl)-4-(2-carboxyethyl)-7-(5-guanidinopentyI)-3,4-dihydro.lH-l,4. 

benzodiazepine-24-dione trifluoroacetate, 

l-(p-methoxyberizyI)-4-(2<arboxyethyl)-7K6-guanidlnohexyl)-3,4<imydro.lH.l,4- 
benzodlazepine-2,5-dfone trifluoroacetate, 

l.(p.methylmethylbenzoyl)-4.(2<arboxyethyI).7^5-guanidInopentyI)-3,4-dihydro-lH- 

10 l^-benzodla2q»ine-2,5-dione trifluoroacetate, 

l.(p-methyImethylben2oyl)-4-(2-carboxyethyl)-7H6-guanidinohexyI)-3,4-dihydro-lH-l,^ 

ben2odfazepine-2,5-dione trifluoroacetate, 

l-{diphenylmethyl)-4-(2-carboxyethyl)-7-(6-guanidino-l-hexynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
15 l-(diphenylmethyI)-4-(2-carboxyetl.yl)-7-(4-guanldlno-l-butyt»l).3,4^aiydro.lH.l,^^ 

benzodia2epine-2,5-dlone trifluoroacetate, 

l-{l-napthyI)inethyl-4-(2-carboxyethyl)-7-(5-guanidino-l-pentynl)-3,4-dihydro-lH-l>4- 
benzodiazepine-23-dione trifluoroacetate, 

Hl-napthyl)methyl-4-(2-carboxyethyl)-7-(6-guanidino.l-hexynl).3,4-dihydro-lH-M- 

20 benzodiazepir»e-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(2-carboxyetliyl)-7-(5-guanidino-l-pentynl)-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoroacetate, 

l-(2-napthyl)methyl-4-(2-carboxyethyl)-7-(6-guanidino-l-hexynl)-3,4-dihydro.lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 
25 Hp-phenoxyberTzylH-{2<arboxyethyl)-7K5-guamdino-l-pentynl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoroacetate, 

l-(p.phenoxybenzylH-(2-carboxyethyl)-7-(6-guanidino-l-hexynI)-3,4-dihydro-lH-l,4- 
ben2odiazepine-2,5-dione trifluoroacetate, 

Hm.phenoxybenzyl)-4-{2-carboxyethyl)-7-(5-guanidino-l-pentynl)-3,4-dihydro-lH-l,4- 

30 benzodia2epine-2,5-dione trifluoroacetate, 

l-(m-phenoxybenzyI)-4-(2-carboxyeUiyl)-7-(6-guanidino.l-hexytvl)-3,4.dihydro-lH-l,4- 

benzodia2epine-2,5-dione trifluoroacetate, 

l-0»-trifluorometiiylben2yl)-4-(2-carboxyethyl)-7.(5-guanidino-l-pentynI)-3,4-dihydro- 

lH-ly4-benzodlazepine-2,5-diane trifluoroacetate, 
35 ^(p.trifluoromethylben2ylH-(2■carboxyethyl).7.(6-guantdino-l-hexynI)-3,4^ihydro-lH- 

14-benzodia2epine-2,5-dlone trifluoroacetate, 

l.(ethyl-5-valeroyl)-4-(2-carboxyetliyl)-7-(5-guanidino-l-pentynl)-3,4-dihydro.lH-l,4- 
benzodia2epine-2,5-dione trifluoroacetate. 
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l-(ethyl-5-vaIeroyl)-4-(2<arbi)xyethyl)-7-(6-guanidino-l-hexynl)-3,4-dlhydro-lH-l,^ 
benzodiazepine-2,5-dione trifluoroacetate, 

l-<p-inethoxyben2ylH-(2<arboxyethyl)-7-(5-guanidino-l-pentynl)-3,4^ 
benzodiazepine-2^-dione trifluoroacetate/ 
5 l-(p-methoxyben2yI)-4-(2-carboxyelhyI)-7-(6-guanjdino-l-hexynl)-3,4-dihydro-l^ 
benzodiazepine-2^-dione trifluoroacetate, 

l-(p-methylmelhyIbenzoyl)-4-(2-carboxyethyI)-7-(5-guanidmo-l-pentynl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione Irifluoroacetate, 

l-(p-methyJmethylbenzoyl)-4-(2<arboxyethyI)-7-(6-guanidino-l-hexynl)-3,4-dihydro-lH-- 
10 l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l-(2-napaiyl)methyl-4-(3(S)-butanoate)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l/4- 
benzodiazepine-2,5-d ione tri f luoroacetate, 

H2-napthyl)methyI-4-(3(S)-butanoate)-7-(6-guanidino-l-hexyI)-3,4-dihydro-lH-l,4- 
benzodiazepine*2^-dionetrifluon)acetate, 
15 l-(2-napthyl)rnethyl-4-(3(R)-bulani)ate)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-di()nelrifluoroacetate, 

l-(2-napthyI)methyl-4-(3(R)-butanoate)-7-{6-guanidin()-l-hexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifiuoroacetate; 

l-(2-napthyl)methyl-4-((+/03-butannate)-7-(5-guanidino-l-pentyl)-3,4-dihydro-lH-l,4- 
20 benzodiazepine-2^-dione trifiuoroacetate, 

l-{2-napthyl)methyI-4-((+/-)3-butanoate)-7-(6-guanidino-l-hexyl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifiuoroacetate, 

l-(2-naptiiyl)metIiyl-4-(3(S)-piienyl-3-pr()prii)nate)-7-(5-guanidino-l-pentyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifiuoroacetate, 
25 l-(2-naptliyi)methyl-4-(3(S)-phenyl-3-proprionate)-7-(6-guamdino-l-hexyl)-3,4-diliydro- 
lH-l,4-benzodiazepine-2,5-dione trifiuoroacetate, 

l-(2-naptiiyl)metliyl-4-(3(R)-pl"ienyi-3-proprionale)-7-(5-guanidino-l-penty])'3,4- 
d ihyd rivl H-1 ,4-benzod iazep I ne-2,5-d ione tr i f I uoroaceta le, 

l-(2-napthyi)metliyi-4-(3(R)-phienyi-3-proprionale)-7-(6-guanidino-l-hexyI)-3,4-dihydro- 
30 1 H -1 ,4-benzod iazepi ne-2,5-d ione t ri f I uoroaceta te, 

l-(2-naptfiyl)metliyl-4-((+/-)3-piienyl-3-proprionate)-7-(5-guanidino-l-pentyI)-3,4- 

dihiydro-lH-l,4-benzodiazepine-2,5-dione trifiuoroacetate, 

l-(2-naptiiyl)metliyl-4-({+/-)3-piienyl-3-proprionate)-7-(6-guanidino-l-hexyl)-3,4- 
diiiyd ro-1 H-1 ,4-benzod iazepine-2,5-d ione tri fl uoroaceta te, 
35 l-(2-naptJiyI)metliyl-4-(3(S)-bulani>ate)-7-{5-guanidino-l-pentynl)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifiuoroacetate, 

l-(2-naptliyl)metliyI-4-(3(S)-butanoate)-7-(6-guanidino-l-liexynl)-3,4-dihydro-lH-l,4- 
benzod iazepi ne-2,5-d ione Ir i f I uo roaceta le. 
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1 (inapthyl)methyl-H3(R)-butanoate)-7K5-^^^^ 
benzodiazepine-2^-<iione trifluoroacetefe, 

l-(2-napthyl)methyl-4-(3(R)-butanoate)-7-(6-guanidino-l-hexynl)-3.4-dihydro.lH-l^^^ 

benzodiazepine-2^-dione trifluoroacelate, 
5 H2-napthyl)methyI-4K(+/-)3-butanoate)-7-(5-guanidino-l-pentynl)-3^-dihydio.lH.14- 

ben2odia2epine-2/5-dione trifluoroacetate, 

l-(2-napthyI)methyl-4K(+/-)3-butanoate)-7-(6-gaanldino-l-hexynl)-3,4-dihydn,-^^^^ 

benzodiazepine-2^ione trifluoroacetate, 
l-(2.napthyl)methyM.(3(S).phenyI-3-proprionate)-7-(5-guanidi^ 

10 dihydro.lH-l^benzodiazepine-2>dione trifluoroacetate, 

H2-napthyl)melhyl-4-(3(S)-phenyl-3-proprionate)-7-(6-suanidino-l-hexynI)-M- 

dihydro-lH-l,4-benzodiazepme-2^-dfone trifluoroacetate. 

H2-napthyl)methyM-(3(R)-phenyl-3-proprionate)-7-(5-guanidino-l-pentynl).3,4- 

dihydrivlH-l,4-benzodiazepine-2^ione trifluoroacelate, 
15 i-{2-naptliyI)n,ethyl-4-(3(R)-phenyl-3-proprionate).7-(6-guatiidfno-l-hexynl)-3,4- 

dihydro-lH-l/4-ben2odiazepine-2.5-dione trifluoroacetate, 

l-(2-napthyl)methyM-((+/-)3-phenyl-3-proprionate)-7K5-guanidino-l-pentynlH,4^ 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoroacetate, 

l.(2.napthyl)methyl-4-{(^-/-)3-phenyl-3-proprionate)-7-(6-guanidino-l-hexynl)-3,4- 
20 dihydro-lH-l/»-ben2odiazepine-2,5-dione trifluoroacetate. 



25 



Example 16 



CF3C02° 




COxH 



m-lA-«apthodiazepine-2,4^ione trifluoracetate 

a) [4,51-Benzoisatoic anhydride was prepared according to the method described irx part (a) 
30 of Example 1. Thus, 35g of 3-amrno-2-naphUioic acid (187mMoi) was dissolved In SOOmL of 
water containing 20g of potassium carbonate. A solution of phosgene in toluene (1.93M, 290mL) 
was added slowly with vigorous stirring. A precipitate appeared along with evolution of 
gas. Stirring was continued ft)r30 min after complete addition of the phosgene. The 
precipitate v«is collected by suction filtration. The solid material was washed thoroughly 
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with water and hexane and air dried yielding 37.7g (95%) of [43]-benzoisatoic anhydride. 
M.p.>400«C NMR (CDCL3): 12.0, s,lH; 8.95, s,lH; 83, d, I=7H2, IH; 8.15, d, J=7Hz, 
IH; 7.85, t J=7H2, IH; 7.7, 1, J=7Hz, IH; 7,7, s, IH. 



5 b) 103g (483mMol) of [4,5]-ben2oisatoic anhydride was dissolved in 50mL of anhydrous 
N,N'dimethylformamide (DMF) and added dropwise to an ice-cooled suspension of sodium 
hydride (97%, 125g) in 50mL of DMF with gas evolution. After stirring an additional 30min, 
3.16mL (105mol%) of methyl iodide was added to the solution. After one hour, the reaction 
mixture was poured over ice and the precipitated product was collected by suction filtration 

10 and air dried, yielding 9.3g (85%) of N-methyI-[4,5]-benzoisatoic anhydride, a tan solid. 

M.p.219-222«^C lHNMR(d6-DMSO): 8.8,s,lH; 8.15, d, J=7Hz, IH; 8.0, d, J=7Hz, IH; 7.85, 
s, IH; 7.7, t, J=7Hz, IH; 755, t, J=7Hz, IH; 3.35, s, 3H. 

Using the above procedure, but substituting the appropriate alkyl halide for methyl 
iodide there may be prepared, for example, the following compounds: 

15 N-benzyl-[4,5]-ben2oisatoic anhydride, N-(2,4-difluroben2yl)-[4,5]-benzoisatoic anhydride, 
N-(b-napthyl)methyI-(4,5]-ben2oisatoic anhydride. 

c) A solution of 20.0g (89mMoi) of N-methyI-[4,5]-ben2oisatoic anhydride, 20.5g (133.5mMol) 
of the hydrochloride salt of ethyl 3-aminopropi()nate, and 18.6mL (133.5mMol) of 

20 triethylamine in l(X)mL of DMF was stirred at 80^>C for four hr. The reaction mixture was 
then poured over ice containing citric acid and the precipitated product was collected by 
suction filtration. Tlie crude product was recrystallized from benzene /hexane, yielding 24g 
(60%) of 3-(N-methylamim))-2-[N-(2-carbt)xyethyl)]-naphlhocarboxamide ethyl ester, a 
yellow crystalline solid. MS (FAB) 300.1. NMR (CDCL3): 7.8, s, IH; 7.65, d, J=7Hz, IH; 

25 7.6, d, J=7H2, IH; 7.4, t, J=7Hz, IH; 7.2, t, J=7H2, IH; 6.9, br s, IH; 6.8, s, IH; 4;2, q, J=7Hz, 
2H; 3.75, q, J=5Hz, 2H; 2.95, s, 3H; 2.65, t, j=5H2, 2H; 1.3, t, J=7Hz, 3H. 

Using the above procedure, but substituting the appropriate 3-aminopropionate for 
ethyl 3-aminopropionate there may be prepared, for example, the following compounds: 

30 (+)-3-(N-methyl)amini)-2-[N-(3-butanoate)]-naphthocarboxamide ethyl ester, 

(+)-3-(N-methyl)amino-2-[N-(3-phenyl-3-proprionate)]-naphthocarboxamide ethyl ester, 
(+)-3-(N-benzyl)amino-2-[N-(3-butanoate)]-naphthocarboxamide ethyl ester, 
(±)-3-(N-benzyl)amint>-2-[N-(3-phenyI-3-proprli>nale)]-naphthocarboxamide ethyl ester, 
Gii)-3-(N-2,4-difluroben2yl)amino-2-[N-(3-butant)ate)]-naphthocarboxamide ethyl ester, 

35 (+).3-(N-2,4-diflurobenzyl)amino-2-[N-(3-phenyl-3-proprionate)]-naphthocarboxamide 

ethyl ester, 

(+)-3-(N-(b-napthyl)methyl)aminii-2-[N-(3-butanoate)]-naphthocarboxamide ethyl ester, 
(±)-3-(N-(b-naplhyl)methyl)amino-2-[N-(3-phenyl-3-proprionate)]-naphthocarboxamide 

ethyl ester. 
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d) To an ice«x,led solution of 5.0r (l7.5mMol) of 3-(N-methyl)amino-2-[N-(2- 
carboxyeAylH-naphtl^ocarboxamide ethyl ester and 2.68mL {19mMol> of trlethylamine In 
50mL of methylene chloride was added dropwise a solution of 1 J9mL 19(mMol) of 
5 bromoace^l bromide. After wanning to room temperature, the solution was v«shed with 
aqueousdiric add and aqueous sodiumbicarbonatesolution,dried over sodiumsulfateand 

evaporated. This material was dissolved In DMF (20mL) and added dropwise to a suspension 
of 97%sodh.mhydride(462ms,19mMoI)at-15<C. After warmingto room temperature the 

solution was poured over ice/dtric add and extraded into etiner. S-lg (52%) of 1-methyl^ 
10 (carboxyelhyl)-3,4-dihydro-lH-l,4-naphthodiazepine-2^-dione ethyl ester, a yellow oil, 
was obtained after column chromatography on silica gel. MS (FAB) 341. 1h NMR (CDCLg): 
8.4,s,lH; 7.9,d,J=85,lH; 7.8.d, J=83, IH; 7.6,s,lH; 7.45-7.6, m, 2H; 4.15,q,J=7Hz,2H; 
4.1,d,J=14Hz,lH; 3.95, t. J=7Hz, 2H; 3.85, d J=14H2, IH; 3.5,s,3H; 175,m,2H; L25,t, 
J=7Hz,3H. 

15 Using the above procedure, but substituting the appropriate naphthocarboxam.de for 

3.(N-methyl)amino-2-[N-(2-carboxyethyl))-naphthocarb..xamide ethyl ester tiiere may be 

prepared, for example, tiw following compt)unds: 

l-benzyI-4-(carboxyethyl)-3.4-dihydro-lH-l,4-naphthodiazepine-2,5Kiione ethyl ester 
l-(:>,4Hliflur»benzyl)-4-(carboxyethyI)-3.4-dihydro-lIi-l,4-naphthodiazepine-2>dione 

20 ethyl ester 

l-(b.napthyl)methyl-4-(carboxyethyl)-3,4-dihydro-lH-l,4-naphthodiazeplne-2,5-dione 
ethvl ester 

Ci)-l-methyl-4-(3-bulanoate)-3,4-dlhydro-lil-l,4-naphtiiodiazepine-2,5<llone ethyl ester, 
C±).l-methyM-(3-phenyI-3-proprionate).3.4.dihydnHlH-1.4-naphthodiazepine-2,5-dione 

25 ethvl ester, 

C±)^l-benzyl-2-(3-butanoate)-3,4-dihydro-lhl-l,4-naphthudiazepine-2,5-dione ethyl ester, 
(±)-l-benzyl-2-(3-phenyl-3-pn.prionate)-3,4-dihydro-lii-l,4-naphthodiazepine-2,5-dione 

ethyl ester, 

(i)-l-(2,4-diflurobenzyl)-2-(3-butanoate)-3,4-dShydro-lil-l,4-naphthodiazepine-2,5-dione 
30 ethyl ester, 

(+)-l-(2,4-difIurobenzyl)-2-(3-phenyI-3-proprionate)-3,4-dihydro-lH-M- 
naphthixiiazepine-2,5-diane ethyl ester, 

(±).l.(b-napdiyl)metiiyl-2-{3-butanoate)-3,4-dlhydro-lH-l,4-naphtiiodiazepine-2,5-dione 
etityl ester, 

35 (i).i.(b.nap«iyl)methyl-4-(3-phenyl-3-proprionate)-3,4-dihydro-lH.-l,4- 
naphthodiazepine-2,5-dione ethyl ester. 

e) l.Methyl-4-(ethoxycarbonylethyl)-3,4-dihydro-lK-l,4-naphthodiazepine-2,5-dione 
(3.1g, 9.1mMol) was placed in an ice bath and 4mL of fuming nitric acid was added. After 
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stirring for Ihr at O^^C the reaction was allowed to warm to room temperature and stirred for 
an additional 2hr. Tlie reaction mixture was poured into ice water and extracted witfi ethyl 
acetate, dried (sodium sulfate) and evaporated to yield a yellow solid. Thin layer 
chromatography (TLC) and NMR analysis indicated a mixture of nitrated products. The 
5 crude mixture was purified by column chmmatography (Si02) to yield 600mgs (17%) of 8- 
Nitro-l-methyI-4-(ethoxycarbonylethyl)-3,4-dihydro-lli-lf4-naphthodiazepine-2,5- 
dione. NMR (CDCI3, dTMS) 8.8 (IH, d, 4jhh=2Hz), 8.6 (IH, s), 8.3 (IH, dd, 2jhh=9H2, 
4jhh=2H2), 7.95 (IH, d, ^'^JhH=9Hz), 7.7 (IH, s), 4.15 (2H, q, 3Jhh=8Hz), 4.1 (IH, d, 
2]HH=14Hz), 4.0 (2H, t, ^^JhH=7Hz), 3.95 (IH, 2jHH=14Hz), 3.5 (3H, s), 2.75 (2H, m), 125 
10 (3Ht,3jHH=8Hz). 

Using the above priKedure, but substituting the appropriate naphthocarboxamide for 
3-(N-methyl)amino-2-[N-(2-carboxyethyl)]-naphthocarboxamide ethy! ester there may be 
prepared/ for example, the following compounds: 

l-(2,4-difluroben2yl)-4-(carboxyelhyl)-8-n!tri)-3,4-dihydro-lH-l/4-naphthodiazepine-2^^ 

15 dione ethyl ester, 

(iJ-l-methyI-4-(3-butanoate)-8-nilroO,4-djhydro-lH-l,4-naphthodiazepine-2,5-dione 

ethyl ester, 

(+)-l-(2,4-difiurobenzyl)-2-(3-butan()ate)-8-nitri)-3,4-dihydro-lJl-l,4-naphthodiazepine- 
2,5-dione ethyl ester. 

20 

f) l-Methyl-4-(carboxylethyl)-8-nilro-3,4-dihydro-lJl-l,4-naphthodiazepine-2,5-dione 
ethyl ester (60()mg, 1.56mMol) was hydn)genaled in ethanol with 200mg of 10% palladium on 
carbon catalyst at 50psi hydn>gen for 24hr after which time tic indicated that reduction was 
complete. The catalyst was removed by filtration through Celite®, and the filtrate was 

25 evaporated yielding ca. 5(K)mg of l-methyl-4-(carboxylethyl)-8-amino-3,4-dihydro-lH-l,4- 
naphthodiazepine-2,5-dione ethyl ester. NMR (CDCL3): 8.1, s, IH; 7.6, d, ]=9.5Hz, IH; 
7.45,s,lH; 7.15,s, IH; 7.1, d, J=9.5Hz, IH; 4.15, q, J=8Hz, 2H; 4.1,d, J=14Hz, IH; 3.95, t, 
J=7Hz,2H; 3.8, d, J=14Hz, IH; 3.4,s,3H; 2.7, m, 2H; 12,t,J=8Hz. This material was 
dissolved In 4mL of water containing 1 17mL of concentrated sulfuric acid and cooled to (PC 

30 with an ice bath. Sodium nitrite (97 mg, 15mMol) in 2mL of water was added to the solution 
dropwise, and the temperature of the solution was allowed to rise to mom temperature over 
one hour. 2.6g (14mMol) of potassium iodide was added to the solution and stirring was 
continued for 24hr, The reaction mixture was diluted with water and extracted with ethyl 
acetate, and the ethyl acetate was dried (sodium sulfate) and evaporated. Chromatography 

35 on silica gel yielded ca. 240 mg of 8-lodo-l-methyl-4-(ethoxycarbonylethyl)-3,4-dihydro- 
l]l-l,4-naphthodiazepine-2,5-dione as an amber oil. MS (FAB) 466.9. ^ H NMR (CDCL3): 
83,s,2H; 7.8, dd, J=85Hz, J'=15Hz, IH; 7.55, s,lH; 7.55, d, J=85Hz, IH; 4.15, q, J=7Hz, 2H; 
4.1,d,J=14Hz,lH; 3.95, t, J=7Hz, 2H; 3.9, d, J=14Hz, IH; 3.5,s,3H; 2.75, m,2H; 1.25, t, 
J=7Hz. 
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W-naphthodiazepine-2^-dione for i-n,ethyl-4-(2-carboxylethyI)-8-nitro-3,4^1hydro.lH- 
l,4.naphthodiazepine-2>dume ethyl ester there may be prepared, for example, the 

following compounds: 
5 i.(24-dmurobenzylH-(carboxyethyI)-8-iodo^,4Kiihydro-lfr^^^^^ 

dione ethyl ester, 

(±).l-methyM-(3-butanoate)-8-iodo-3,4Hlihydro4H-l,4-naphthodiazepm^^^^ 
ethyl ester, 

(±)-l-(2,4Kliflurober»zyl).2.(3-butanoate)-8-iodo-3.4^.hydro-lH-l,4-iiaphthodiazep.ne^ 

10 2>dlone ethyl ester. 

g) l-Methyl-4-(ethoxycarbonylethyI)-8-lodo-3,4-dihydro-lIi-l,4-naphthodiazepine.2,5- 
dtone (100mg,215mM) was combined in ImL of ethyl acetate with 166mg(500m%) of N-t- 
butoxycarbonylpropargyl amine, 15mg (10mol%) of bistriphenylphosphlne palladium 

15 didiloride, and 299mL (lOX excess) of triethylamine. The apparatus was degassed and an 
atmosphere of nitrogen was intnwluced. 8.2mg (2llmol%) of cuprous iodide was added and the 
solution was again degassed and nitrogen atm.«;phere was replaced. After 24hr the reaction 
mfacture was diluted with ethyl acetate and washed succesively with aqueous citric aad and 
aqueous sodium bicarbonate, dried (sodium sulfate) and evaporated. The residue was 

20 chromatographed on silica gel, yielding llOmg of l-methyl-4-(crboxylethyl)-8-(3-t- 

butyloxycarbonvlamino-l-propynyl)-3,4-dihydro-lH-l,4-naphthodiazepine.2,Wfone. MS 

(FAB) 494.1. lHNMR(CDCL3): 835,s,lH; 7.95,s,lH; 7.75,d,J=85Hz, IH; 755,S,1H; 
75,d,J=85Hz.lH; 4.9,brs,lH; 4.2,brs,2H; 42,q,J=7Hz,2H; 4.1,d, J=14Hz, IH; 4:0, t, 
J=7H?,2H; 3i».dJ=7Hz.lH; 3J,s,3H; 2.75, m,2H; l5,s,9H; 1.25,t,J=7Hz.3H. 
25 Using the above prtKedure, but substituting the appropriate 8-iodo-3,4-dihydro-lH- 

l,4-naphthodiazepine-2>di,.ne for l.methyl-4-(2-carboxylethyl)-8-i«do-3,4-dihydro-lH- 
l,4-naphthod!azepine-2^ione ethyl ester there may be prepared, for example, the 
following compounds: 

l-{2,4-diflurobenzyl)-4-(carboxyethyl)-8-(3-t-butyIoxycarbonylamino-l-propynyl)-3,4- 

30 dihydro-l|i-l,4-naphlhodiazepine-2,5-dione ethyl ester, 

(±)-l-methyl-4-(3-butanoate)-8-(3-t-butyloxycarbonylamino-l-propynyl)-3,4Kiihydro-lH- 

l,4-naphthodiazepine-2,5-dione ethyl ester, 

(±)-l^,4<liflurobenzyl)-2-{3-butanoate)-8-(3-t-butyloxycarbonylamino-l-propynyl)-3,4- 

dihydro-lH.-1.4-naphthodiazepine-2,5-dione ethyl ester, 
35 i.(2,4-diflurobenzylH-(carboxyethyl)-8-(4-t-butyloxycarbt)nylamino-l-butynyl)-3,4- 

d!hydro-lii-l,4-naphthodiazepine-23-dione ethyl ester, 

C±)-l-methyl-4-(3-butanoate)-8-(4-t-butyk)xycarbonylamino-l-butynyI)-3,4-dihydro-lH,- 
l,4-naphthodiazepine-2.5-dione ethyl ester. 
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(+)-l-(2,4HliflurobenzyI)-2-(3-bulanoate)-8-(4-t-butyioxycarbonyIamino-l-butyn 

dihydro-ltl-l,4-naphthodiazepine-2>dione ethyl ester. 



h) To a stirred solution of l-methyl-4-(carboxyethyl)-8-(3-t-butyIoxycarbonylamino-l- 
5 propynyl)-3,4-dihydro-lii-l,4-naphthodia2epine-2>dione ethyl ester (llOmg, 0.22mMol) 
in 8mL of methanol was added ImL of IN stKlium hydmxide solution. After 4hr no more 
starting material was detected by tic. The solvent was removed in vacuo and the residue was 
treated with lOmL of 4N HCI in dioxane. After 2hr the solvent was removed in vacuo and the 
residue was purified by reverse phase HPLC yielding 25mg of l-methyl-4-(carboxyethyl)-8- 
10 (3-amino-l-propynyl)-3,4-dihydro-lll-l,4-naphthtKiia2epine-2^-dione . HRMS (FAB) 
molecular ion m/z=366.1454(cald. C20H20N3O4, 366.4004). NMR (CD3OD); 7-9,s,lH; 
7.7,s,lH; 755,dJ=8H2,lH; 7.45, S,1H; 7.2,dJ=8Hz, IH; 3.75, d J=14H2, IH; 3.65, s.2H; 
355, d, J=14H2, IH; 35, m, 2H; 3.05, s, 3H; 2.2, q, J=7H2, 2H. 

15 Using the above procedure, but substituting the appropriate 8-(t- 

butyioxycarbonylamino-l-alkynyI)-3,4-dihydro-lll-1.4-naphthodiazepine-2,5-dione for 1- 
methyl-4-(carboxyethyl)-8-(3-t-butyioxycarbonylamino-l-propynyl)-3,4-dihydro-lil-l,4- 
naphlhodiazepine-2,5-dione ethyl ester there may be prepared, for example, the following 
compounds: 

20 l-(2,4-diflurobenzyl)-4-(carboxyethyl)-8-(3-amino-l-propynyl)-3,4-dihydro-lIi-l,4- 
naphthodiazepine-2^-dione, 

{+)-l-methyI-4-(3-butanoate)-8-(3-amino-l-propynyl)-3,4-dihydro-lii-l,4- 
naphthodiazepine-2,5-dione, 

(±)-l-(2,4-diflur()benzyI)-4-(3-butanoate)-«-{3-amino-l-propynyl)-3,4-dihydro-lH-l,4- 

25 naphthodia2epine-2,5-dione, 

l-(2,4-difluroben2yl)-4-(carboxyethyl)-8-(4-amino-l-butynyl)-3,4-dihydro-lIi-l,4- 

naphthod iazepine-2,5-d ione, 

(+)-l-methyl-4-{3-butanoate)-8-(4-amino-l-butynyl)-3,4-dihydro-lIl-l,4- 

naphthod iazepine-2,5-d ione, 
30 (+).i.(2,4-diflurobenzyI)-4-(3-butanoate)-8-(4-amino-l-bulynyl)-3,4-dihydro-lii-l,4- 

naphthodiazepine-2,5-dione. 
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Example 17 




COgH 



i.ASetl«,l-4^carboxtfeti«,l)-8-(3-g,iamdino-l-pro^^^^ 
naphtJtodiazepine-2,5-dione 
The title compound was prepared from l-methyI-4-(carboxyethyl)-8-(3-amrno-l-propynyl)- 
10 3.4-dihydro.lH-l,4-naphthod.azepine-2^-dione (50mg) according to the procedure 

described in Example 2. HRMS(FAB) molecular ion m/z=408.1672 (cald. C21H22N5O4, 
408.1672). 1HNMR(CD30D): 7.9,s,lH; 77,s,lH; 755. d, J=8Hz, IH; 7.45,s,lH; 7.2,d, 
J»8H2,1H; 375,dJ=14HAlH; 3.65,s,2H; 3.55. d J=14H^ IH; 35,m,2H; 3.05,s,3H; 2.2, 
q,J=7Ife,2H. 

15 Using the above procedure, but substituting the appropriate 8-(amino-l-aIkynyl)-3,4- 

dihydro-lH-l,4-naphthodiazepine-2^-dionefor l-methyl-4-{carboxyethyl)-8-(3-amina-l- 
propynyl)-3,4-diiiydro-lH-1.4-naphthodiazepin^2^ione there may be prepared, for 

example, the following compounds: 
l.(2.4.diflurobenzyl)-4-(carboxyethylK8K3-guanidino-^ 

20 naphthodiazepine-2,5-dione, 

(iJ.l-methyl-4-(3-butanoate)-8-(3-guanldLno4-propynyI)-3,4-dihyd^^ 

naphthodiarepine-2,5-dione, 
(±).l.{2,4.diflaroben2yl)-2^3-butanoate)-8-(3-Ruam 

naphthodiazepme-2,5-dione, 
25 H2,4HlifIurabenzyl)-4-(carboxyethyl)-8-(4-guanidino.l-butynyl)-3,^ 

naphthodiazepine-2,5-dione, 

(iJ-l.methyl-4-(3-butanoate)-8-(4-guanidino-l-butynyl)-3,4.dihydro^^ 
naphthod iazepine-2,5-d rone, 

(iO-l-(2,4-di71uroben2y!)-2-(3.butanoateH.(4-guanidi^^^^^ 
30 naphthodiazepine-2,5-dK>ne. 
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Example 18 



CF3C02* NHj* 




.CO2H 



5 UMetliyl'4'(carhoxyethyl)-8'(3-amino-l-propyl)'3,4J,8,9^^^ 

naphthodiazepine-lfS'dione 
l-MethyM-(carboxyethyI)-8-(3-amino-l-propynyl)-3,4-dihydro-lIi-l,4- 
naphthodiazepine-2^-dione (5()mg) was reduced with KJmg of 10% Pd/C in lOmL of 5:1 water 
ethanol at 45psi of hydrogen in a Parr hydrogenation apparatus for 24hr yielding, after 
10 filtration through Celite® and purification by reverse phase HPLC the title compound. MS 
(FAB) 374.1. NMR (CP3OD): 7.4,s,lH; 7.0,s,lH; 3.95, d, J=14Hz, IH; 3.8,dJ=14Hz, 
IH; 3.6,m,2H; 32,s,3H; 2.85, t J=7H2, 2H; 2.4, tJ=7H2, 2H; 1.9,m,lH; 1.65, m.4H; 1.4, 
m,4H. 

Using the above procedure, but substituting the appropriate 8-(amino-l-aIkynyl)-3,4- 
15 dihydro-l]i-l,4-naphtht)diazepine-2,5-dione for l.methyl-4-(carboxyethyl)-8-(3-amino-l- 
propynyl)-3,4,7,8,9,10-hexahydrohydro-lii-l,4-naphthodiazepine-2>dione there may be 
prepared, for example, the following compounds: 

H2,4-difluroben2yl)-4-(carboxyethyl)-8-(3-guanidino-l-propynyl)-3,4,7,8,9,10- 
hexahydrohydro-lll-l,4-naphthodia2epine-2,5-dione, 
20 (±)-l-methy!-4-(3-butanoate)-8-(3-guanidim)-l-propynyI)-3,4,7,8,9,10-hexahydrohydro- 

lli-l/4-naphthodiazepine-2,5-dione, 

(±)-l-(2,4-diflurobenzyl)-2-(3-butanoate)-8-{3-guanidino-l-propynyl)-3,4,7,8,9,10- 
hexahydrohydro-lE-l,4-naphtiiodlazepine-2,5-dione, 

Example 19 

25 




2'(2'CarboxyethyJ)'8'(4'miiuiinobenzylox\j)'2,3Ar5-te^^ 

trifluoro acetate. 
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a) A solution of 7-methoxytetralone (Fluka Chemical, 100.0 g, 0567 mol) in dry pyridine (600 
mL) was treated with hydroxylamine hydrochloride (Fluka, 43.0 g, 0.618 mol) and the 
^suiting dark yellow solution was stirred at n,om temperature for 1 hour. Tbe solution was 
then concentrated in vacuo, and azeotroped with seven.1 volumes of toluene, then parhtioned 

5 between ethyl acetate and brine. The combined organic layers were dried (K2CO3), ffltered, 
and concentrated in vacuo. The residue was crystallized from ethyl acetate/hexanes to yield 
88 g (81%) of the oxime as a waxy solid- 

b) FoUowingaprocedureofTomita,etaI.,Aa««. SocC 1969, 183, 7-methoxytetralone 
10 oxime «B.O g, 0235 mol) was mixed with solid trichloroacetic add (150 g), and the resulting 

suspension heated to ca. 80 C, at which time a violent exotherm ensued, yielding a black solid 
mixture; The residue was cooled, partitioned between ethyl acetate and sahiialed aqueous 
sodium bicarbonate solution, and the combined organic layers were concentrated in vaaio. The 
residue was purified by chromatography over silica gel to yield 10.0 g (22%) of S-melhoxy- 
15 2A4,5-tetrahvdro-IH-2-benra2epin-l.one. An analytical sample was obtained by 

recrystalUzation from CH2a2 /hexanes to yield coloriess crystals: mp. 99-lorC (ht. (see 
abo^'e) 100-lOm NMR(ax:i3) d7.35(brs, IH), 7.30(d, ]=3H2, IH), 7.10(d, J=9Hz, IH), 
6S5(dd, J=3, 9H2, IH), 3.82(s, 3H), 3.10(q, J=6H2, 2H), 2 m J«6Hz, 2H), 1.98(m, 2H). 

20 0 A solution of 8-methoxy-2A4>tetrahydro-lH-2-benzazepin-l-one (10.0 g, 0.052 mol) in 
N,N-dimethylformamide (30 mL) and allylbromide (23 mL, 0.260 mL) was treated with 
NaH (60% by wt dispersion in oil, 250 g, 0.063 mol) and the resulting grey suspension stirred 
atroomtemperatureunder an atmosphereof argon. Gas ei'olution was noted. After 15 
minutes, the solution was diluted with brine and partitioned between ethyl acetate and 

25 brine. The combined organic layers were concentrated in vacuo and purified by 
chromatography over silica gel eluting with a gradient of hexane to 1:1 etiiyl 
acetate/hexane to yield « g (83%) cf 2-allyl-8-methoxy-2.'i,4,5-tetrahydro-lH-2- 
benzazepin-l-one as a colorless oil: NMR{CDCl3) d7.23(m. IH), 7.03(d, J=9Hz, IH), 
6 90(dd, J=3, 9Hz, IH), 5.91(m, IH), 5.23(m, 2H), 4.20(d, J=6Hz, 2H), 3.82(s, 3H), 3.18(t, 

30 J=6Hz, 2H), 2.72(t, ]=6Hz, 2H), 1.96(pentet, J=6Hz, 2H); NMR(CDCl3) dl7059(j:O), 
158.42(N(:0), 136.88, 133.81, 129.43, 12935, 12933, 11756, 117.54, 112S8, 5526, 49.43, 4537, 
2957, 2922; MS(FAB) m/z= 232.1(MH+). 



35 d> A solution of 2.allyl-8-metiioxy-23.4,5.tetrahydro-lH-2-benzazepin-l-one (8.0 g, 0.043 
mol) in dry tetrahydrofuran (40 mL) was treated with 9-borabicyclononane (1.0 M in THF) 
and the resulting mixture was stirred for 18 hours at n.om temperature. The solution was then 
diluted with Eton (50 mL), cooled to (PC (ice bath), and treated with 15% aqueous NaOH 
(15 mL) followed by 30% aqueous H2O2 (10 mL). The resulting mixture was stirred for 1 hour 
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at 0**C, then treated cautiously with saturated aqueous sodium thiosulfate (50 mL). The 
mixture was partitioned between ethyl acetate and brine, and the combined organic layers 
were concentrated in vacuo, and the residue was purified by chromatography over silica gel 
eluting with ethyl acetate to yield 6.5 g (60%) of 2-(3-hydroxypropyl)-8-methoxy-2A43- 
5 tetrahydro-lE-2-benzazepin-l-one as a colorless oil; NMR(CDCl3) d7.19(s, IH), 7,06(6, 
J=9Hz, IH, 6.92(dd, J=3, 9Hz, IH), 430(brs, IH), 3.82(s, 3H), 371(t, J=6Hz, 2H), 3.61(brs, 2H), 
3.18(t, J=6Hz, 2H), 2.72(t, J=6Hz, 2H), 2.02(pentet J=6Hz, 2H), 1.79(pentet, J=6Hz, 2H); ^^C 
NMR(CDCl3) dl72.25(£0), 158.51(NCO), 136.34, 129.53, 117.46, 112.94, 58.19, 55.42, 46.16, 
4330, 30.91, 29.45, 29.12; MS (FAB) m/z=250.1(MH+); HRMS (FAB, MH+) m/z=249.1364 
10 (cald C14H19NO3: 249.1364). 



e) A solution of 2-(3-hydroxypropyl)-8-methoxy-2,3,4,5-tetrahydro-lIl-2-benzazepin-l-one 
(6.50 g, 0.026 mol) in CH2CI2 was added, at -78°C (CO2 /acetone), to a solution of (COCl)2 

15 (4.50 mL, 0.052 mol) and DMSO (7.4 mL, 0.104 mol) in CH2CI2 (100 mL) at -78^C. After 

stirring for 15 minutes at -78''C, the mixture was treated with NEta (30 mL, 0.208 mol), and 
the bath removed. The CH2CI2 solution was washed with brine, dried (MgS04) and 
concentrated in vacuo. The residue was immediately dissolved in NJSI-dimethylformamide 
(30 mL) and MeOH (30mL), and treated, in portions, with pyridinium dichromate (30 g total). 

20 After stirring for 24 hours, the dark brown suspension was diluted with ethyl acetate and 
filtered, and the filtrate was partitioned between ethyl acetate and brine. The combined 
organic layers were washed with water, brine, dried (MgS04) and concentrated in vacuo. The 
residue was purified by chromatography over silica gel eluting with a gradient of 10% ethyl 
acetate/hexane to 100% ethyl acetate to yield 2.5 g (35%) of 2-(2<arboxyethyl)-8-methoxy- 

25 2,3,4,5-tetrahydr()-lll-2-benzazepin-l-c)ne methyl ester as a colorless oil; NMR(CDCl3) 
d7.18(d, J=3Hz, IH), 7.02(d, J=9Hz, IH), 6.8«(dd, j=3, 9Hz, IH), 3.83(t, ]=6Hz, 2H), 3.80(s, 
3H), 3.69(s, 3H), 3.23(t, J=6Hz, 2H), 2.78(t, J=6Hz, 2H), 2.67(t, J=6Hz, 2H), 1.96(m, 2H); ^^"^C 
NMR(CDCl3) dl72.41(£:0), 171.15(£0), 158.50, 136.80, 12958, 129.40, 11734, 112.86, 55.42, 
51.78, 47.37, 44.13, 33.64, 29J?5, 29.14; MS(FAB) ////z=:278.1 (MH+); HRMS(FAB, MH+) m/z= 

30 278.1392 (cald for C15H19NO4: 277.1313). 



f) A solutit)n of 2-(2-carboxyethyl)-8-methoxy-2,3,4,5-tetrahydro-m-2-benzazepin-l-one 
methyl ester (3.20 g, 0.01 1 mol) in CH2Ci2 was added to a suspension of AICI3 (4.70 g, 0.034 
35 mol) and n-propanethiol (5.3 mL, 0.057 mol) at 0°C (ice bath), and the resulting mixture 

stirred for 10 minutes at rt)om temperature. The mixture was diluted with saturated aqueous 
sodium bicarbonate (50 mL), and the resulting white suspension stirred for 1 hour. The 
gelatinous mixture was filtered, and the filtrate was dried (MgS04) and concentrated in 
vacuo to yield 2.0 g (85%) of 2-(2-carboxyethyl)-8-hydroxy-2,3,4,5-tetrahydro-lIl-2- 
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benzazepi«-l-one methyl ester as a colorless oil; 1h NMRCCDsOD) d7.08(d, I=9Hz, IH, 
7XI2(d, J=3Hz, IH), 6^7(dd, ]=3, 9Hz, IH), 3.()5(t, I=6H2, 2H), 2.72{t, J=6Hz, 2H), l-97(t, 

I=6H?,2H). . 

g) A suspension of 2-(2-carboxyethyl)-8-hydroxy W^-tetrBhydro-IH-^^ 

5 methylester(250mg,0.950mmol),;;<yanobenzylbromide(186mg,0.950mmol)andK2CQ3 

(500 mg) in NJ^-dimethyiformamide (20 mL) was stirred vigorously at room temperature 
under an atmosphere of argon. After 1 hour, the suspension was diluted with ethyl acetate 
(100 mL), washed with water and brine, dried (Na2S04) and concentrated in vacuo. Ihe 
residue was purified by chromatography over silica gel to yield 150 mg (40%) of 2-(2- 

10 carboxyethyI)*(4<yanobenzyIoxy)-2,3A5-tetrahydro-lH-2-benzazepin-l-one methyl 
ester as a colorless oil; 1h NMR(CDCl3) d7.66(d, J=6Hz, IH), 754(d, J=6Hz, IH), 7.00(dd, 
J=3, 9Hk, IH), 5-13(s, 2H), 3-84(1, J=6Hz, 2H), 3.70{s, 3H), 3.24(t, J=6Hz, 2H), 2.72(m, 4H), 
1.98(pentet, ]=6Hz, 2H); l-^C NMR(CDCl3) dl72^(£0), 170.82(£O), 157.05, 14232, 137.01, 
13239, 132.32, 130.45, 129.63, 12752, 118.66, 117.83, 113.98, 11153,68.90, 51J6, 4731,44.14, 

15 3358, 29.76, 29.13; MS(FAB)H//2=379.1(MH+). 

h) A solution of 2-(2-carboxyethyl)-8-(4<yanobenzytoxy)-23,45-tetrahydro-lH-2- 
benzazepin-l-one methyl ester (150 mg, 0.4tR) mmol) in 50 mL of 1:1 pyridine-NEta was 

20 saturated with HjS, and heated at 50»C under argon. After 1 hour, the solvents were 
removed in vaaio. The residue was dissolved in CH2CI2 (20 mL) and treated with 
iodomethane (4 mL), and the resulting mixture heated at reflux for 1 hour. The solvents were 
removed in vacuo, and the residue was dissolved in MeOH and treated with an excess of 
NH4OAC (1 g). The resultingsuspension was stirred for 15 minutes at (O'C The MeOH was 

25 then removed, and the residue was treated with 50% NaOH (3 mL) in tetrahydrofuran (20 
mL), and stirred for 15 minutes at room temperature. The mixture was then diluted with 
trifluoKiacetic acid, and the voladles were removed in vacuo. The residue was purified by 
HPLC (1/2" C-18 reveree-phase column, eluting with a solvent gradient of 1:9 
acetonitrile(0.1%TFA)/water (0.1 % TFA) time 0 to 10 minutes, to 1:1 

30 acetcmitrile(0.1%TPA)/waler {U.1% TFA) time 10 to 40 minutes, flow lOmL/min, Rt=305 min, 
mu detection 254nM), to give 18.5 mg (9 %) of 2-(2<arboxyethyl)-8-(4-amidinoben2yloxy)- 
2,3,45-tetrahydro-lH-2-benzazepin-l-one trifluoroacetate as a yellowish-*rown solid after 
lyophylization; NMR(CD30D) d7.66(d, J=6Hz, IH), 754(d, J=6Hz, IH), 7^(dd, J=3, 
9Hz, IH), 5.13CS, 2H), 3iM(t, J=6Hz, 2H). 3 JO(s, 3H), 3^ J=6Hz, 2H), 2.72(m, 4H), l.!»8(m, 

35 J=6H2, 2H); MS(FAB) m/z^ 381.1688 (MH+). 
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2-(2'CarboxyetJtyl)'8'(S'aminooctyloxyh2,3A,5-tetr^^^ 

trifluoroacetate, 

a) A solution of 2-allyl-8-methoxy-2,3,4,5-tetrahydro-1Ji-2-benzazepin-l-one (1.10 g, 0.0047 
10 mol) in CH2CI2 (20 mL) was treated at 0°C with BBrs (IM in CH2CI2, 9.50 mL), and the 
resulting mixture stirred at O'^C for 30 minutes. The solution was poured over ice, NaHCQ3 
was added, and the solution was extracted with CH2CI2. The combined organic layers were 
dried (MgS04), filtered, and concentrated in vacuo to yield ca. 1.0 g (100%) of 2-allyI-8- 
hydroxy-2,3,4,5-tetrahydro-lll-2-benzazepin-l-one as a colorless oil; NMR(CE)Cl3) 
15 d8.2(brs, IH), 7.47(s, IH), 6.95(d, J=6Hz, IH), 6.84(dd, ]=3, 6Hz, IH), 5^9(m, IH), 522(m, 
complex, 2H), 4.20(d, ]=6Hz, 2H), 3.18(t, J=6Hz, 2H), 2.66(t, J=6Hz, 2H), 2.15(s, IH), 1.96(m, 
2H); '^^C NMR(CDCl3) dl71.65(CO), 156.01, 135.68, 133.27, 129.55, 128.46, 118.51, 118.05, 
115.91, 53.46, 49.81, 45.83, 30.87, 29.76, 29.12. 

20 b) A suspension of 2-allyl-8-hydroxy-2,3,4,5-tetrahydro-lH-2-benzazepin-lK)ne (1.0 g, 
0.(X)49 mol), 8-azido-l-(tt>luenesulfonyloxy)cKtane (1.50 g, 0.0049 mol) and K2CO3 in NJM- 
dimethylformamide (20 mL) was stirred vigorously under argon, and heated at 65**C for 18 
hours. The solution was then partitioned between ethyl acetate and brine, and the combined 
organic layers were washed with water, dried (K2CO3), filtered, and concentrated in vacuo. 

25 The residue was purified by chromatography over silica gel to yield 920 mg (51%) of 2-allyl- 
8-(8-azidooctyloxy)-2,3,4,5-tetrahydro-lii-2-benzazepin-l-one as a colorless oil; 
NMR(CDCi3) d7.47(s, IH), 6.95(d, J=6H2, IH), 6.84(dd, J=3, 6H2, IH), 5.89(m, IH), 5.22(m, 
complex, 2H), 4.2()(d, J=6Hz, 2H), 3.95(t, J=6H2, 2H), 3.22(t, J=6Hz, 2H), 3.18(t, J=6Hz, 2H), 
2.66(t, J=6Hz, 2H), 1.90(t, J=6Hz, 2H), 1.79(t, J=6Hz, 2H), l,60(m, 4H), 135(m, 6H). 

30 

c) A solution of 2-allyl-8-(«-azidooctyl(>xy)-2,3,4,5-tetrahydro-lIl-2-ben2azepin-l-one (920 
mg, 2-48 mmol) in tetrahydrofuran (20 mL) was treated with 9-borabicyclononane (05 
M/THF, 10 mL, 5.(H1 mmi>I), and the mixture was stirred under argon at room temperature for 
18 hours. Tlie mixture was then cooled in an ice bath, and EtOH (5 mL) followed by 15% 
35 aqu«)us NaOH (10 mL) and 30% H2O2 (15 mL) were added. The mixture was stirred for 1 
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hour, then satumted aqueous sodium thiosulfate was added (20 mL). The solution was 
partitioned between ethyl acetate and brine, and the combined ethyl acetate layers were 
dried (MgS04), filtered, and concentrated in vacuo. The residue was purified by 
chromatography over silica gel to yield 4(X) mg (42%) of 2-(3-hydroxypropylW8- 
5 azidooctyloxy)-2A4>tetrahydro-lH-2-benzazepin-l-one as a colorless oil; 1h 

NMR{CDa3) d7^d, J=3Ffe, IH), 7S.m. J'6Hz, IH), 6.91(dd, J«3, 6Hr, IH), 3.96(t, J=6Ife, 
2H), 372(ti I=6H*, 2H), 3^1(t, J=6Hz, 2H), 3.26(t, J=6Hz. 2H), 3.18(1, J-6Hz, 2H), 273(t, 
J=6Hz, 2H), 2j02(t, J=6Hz, 2H), 1.77(m, 4H), 1.60(m, 2H), 136(m, 8H). 

10 d) 2.(3-hydroxypropyl)-8-(8-azidooctyIoxy)-2A4>tetrahydro-IH-2-benzazepin-l-one was 
subjected to standard Swem conditions followed by PDC oxidation as described in part (e) of 
Example 14 to yield 140 mg (45%) of 2-(2-carboxyethyl)-8-(8-azidooctyloxy)-2,3^> 
tetrahydro-lH-2-benzazepin-l-one methyl ester as a colorless oil; NMRCCDOs) d7.18(d, 
J=3Hz, IH), 7.00(d, J=9Hz, IH), 6.89(dd, i=3, 9Hz, IH), 3.96(t, J=6Hz, 2H), 3.84(t, J=6Hz, 2H), 

15 370(s, 3H), 3.26(m, 4H), 2.7m, 4H), 1.97(t J=6Hz, 2H), 1.77(t, )=6Hz, 2H), 1.60(t, J=6Hz, 
2H), 135(m, 6H); l^C NMR(CDa3) dl7238(CO), 171.2l(CO), 158.04, 136.72, 129.40, 12934, 
11778, 11357, 68XS, 51.76, 51.41, 4737. 44.13, 33.64, 29.86, 29.13, 19.02, 28 J7, 26.59, 25.87; 
MS(FAB) 417.2(MH+). 

20 e) A solution of 2-(2-carboxyethyl)-8-(8-azidooctyloxy)-2,3,4,5-tetrahydro-lii-2- 

benzazepin-l-one methyl ester (70 mg, 0.168 mmol) in MeOH (1 mL) was treated with 10% 
Pd/C (20 mg) and the resulting suspension was reduced under an atmosphere of hydrogen 
(30psi) for 2 hou«. The solution was then filtered through Cellte{B>, and the filtrate was 
concentrated in mem. The residue was dissolved in tetrahydrofuran (1 mL) and treated with 

25 50% NaOH (03 mL), and the resulting mixture was stirred at room temperature. After 1 hour, 
the solution was treated with trifluoroacetic acid (1 mL), and concentrated in vacuo. The 
white paste remaining was purified by HPLC (1 /T C-18 reverse-phase colunm) eluting with 
a gradient of 3:7 methanol (0.1% trifluoroaceate)/v^'ate^ (0.1% trifluoroaceate), time 0 to 10 
min, to 7-3 methanol(0.1% trifluoroaceate)/water(0.1% trifluoroaceate), time 10 to 40 min, to 

30 yield 30 mg (36%) of 2-(2-carboxyethyl)-8-(8-aminooctyloxy)-2,3,43-tetrahydro-lIi-2- 

benzazepin-l-one as a colorless oO; 1h NMR(CD30D) d7.095(m, 2H), 6.96(dd, J=3, 9Hz, IH), 
3.98(t, J=6Hz, 2H), 3.83{t^ J=6Hz, 2H), 3.27(m, 4H), 2.90(t, J=6Hz, 2H), 2.69(m, 4H), 2.03(t, 
I=6Hz, 2H), 178(t, ]=6Hz, 2H), L64{t, J=6Hz. 2H), 1^0(m, 6H); MS(FAB) in/z^ 377.1(MH+- 
TFA). 
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Example 21 

/COaH 

Z'tl-carboxt^ethyO'S'tS-gitanadinooctyloxyhlMS-tetrah^ 

trifltioro acetate. 

a) A solution of 2-(2-carboxyethyI)-8-(8-aminooctyloxy)-2,3A5-tetrahydro-lIi-2- 
benzazepin-l-one trifluoroacetate (31) mg, 0.061 mmol) in saturated aqueous KHCO3 (2 mL) 

10 was treated with formamidine sulfonic acid (85 mg, 1.08 mmol) and the resulting mixture was 
stirred at room temperature for 20 minutes. The mixture was neutralized with acetic add, 
and the residue was purified by HPLC (1/2* C-18 reverse-phase column) eluting with a 
gradient of 3:7 methanol (0.1% trifiuoroaceate)/water (0.1% trifluoroaceate), time 0 to 10 
min, to 7:3 methanol(0.1% trifluoroaceate)/water(0.1% trifluoroaceate), time 10 to 40 min, to 

15 yield 7.3 mg (25%) of 2-(2<arboxyethyl)-8-(8-guanadinooctyloxy)-2,3,4,5-tetrahydro-lIi-2- 
benzazepin-l-one trifluoroacetate as a lij^lit brown solid; NMR(CD30D) d7.09(m, 2H), 
6.96(dd, J=3, 9Hz, IH), 3.98(t, J=6H2, 2H), 3.83(t. J=6H2, 2H), 333(m, 4H), 2.91(t, J=6Hz, 2H), 
2.69(t, ]=6Hz, 4H), 2.3t)(m, 2H), 1.75(m, 2H), 1.65(m, 2H), 1.40(m, 6H); ^^C NMR(CD30D) 
dl75.9(CO), 173.8(£0), 160.0, 137.0, 131.16, 130.79, 118.66, 114.81,69.17,45.33,40.78,34.32, 

20 31.15, 30.27, 30.18, 30.15, 30.1W, 28.59, 27.39, 27.06; MS(FAB) m/2= 419:2(MH+). 

Example 22 




25 

2'(2-carboxycthylh8-(5'aminopetitynyl)'2,3A,5-tetrahydr^^^ 

trifluoroacetate. 

a) A solution of 2-(2-carboxyethyl)-8-hydroxy-2,3,4,5-tetrahydro-lH-2-benzaz€pin-l- 
one methyl ester (220 g, 0.(X1836 mol) and NEt3 (1.40 mL, 0.01(H) mo!) in CHzQa (20 mL) was 
30 cooled to 0**C (ice bath) and treated with trifiuoromethanesulfonic anhydride (1.70 mL, 

0.0100 mol), and the resulting mixture stirred to 30 minutes. The mixture was *en partitioned 
between ethyl acetate and saturated aqueous NaHC03. The combined organic layers were 
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dried (MgS04), filtered, and concentrated in vacuo to an oU, used immediately without 
purification. A solution of the triflate (401) mg, 1.00 mmoJ) and 5-((t«-t- 
butyloxy)carbonyl)amino-2-pentyne (366 mg, 2.00 mmol) in NEt3 (10 mL) v«s treated with 
l„>triphenylphosphine palladium dichloride (20 mg) and Cul (10 mg), and the resulting 
5 mixturewasde.gassedthoroughIywithargon,andheatedatreflux£brl2hours. Thesolution 

was then cooled, and volatiles removed in vmio. and the residue was purified by 
chromatography over silica gel duting with 1:1 ethyl acetale/hexanes to yield 400 mg (93%) 
of 2-(2-carboxyelhyW5-N-Boc-aminopentynyl)-2,3,4,5-tetrahydro-lH-2-benzazepin-l- 

one methyl ester as a colorless oil; NMR(CDa3) d7.68(s. IH), 737(d, J=6Hz, IH), 750(d, 
10 J=6Hz, IH), 4.7(brs, IH), 3.84(t, I=6Hr, 2H), 3.71(s, 3H), 3.25(q, J=6Hz, 4H), 273(t, J=6Hz, 
4H), 2.46(t, J=6Hz, 2H), 2.00(m, 2H), 1.78(m, 2H); 13C NMR(CDCl3) dl7138(CO), 
170.49(£O), 155.92, 136i53, 136.06, 133.61, 131.68, 128.25, 122.55,89.55, 80.43,5178,47.18, 
44.11, 39.75, 33.58, 29.92, 29.57, 28.72, 2837, 16.88; MS(FAB) m/i= 429.1(MH+). 

15 b) A solution of 2-(2<arboxyethyl)^-(5-N-Boc-aminopentynylV2A4,5.tetrahydro-lIi-2- 
benzazepin-l-one methyl ester (66 mg, 0.154 mmol) in EtOH (1 mL) was treated with 
trifluoroaceac add (05 mL), and the resulting mixture stirred for 18 hours. The volatiles 
were then removed, and tiie residue was dissolved in tetrahydrofuran (1 mL), and treated 
with 50% NaOH (0.5 mL), and the mixture was stirred for 20 minutes at room temperahire. 

20 Trifluoroacetic add was then added (3 mL), and the solution was concentrated in vacuo. The 
residue was purified by HPLC (1 /Z C-18 reverse-phase column) eluting witii a gradient of 3:7 
methanol (0.1% trifluoroaceate)/water (0.1% trifluoroaceate), time 0 to 10 min, to 72 
methanol(0.1% trmuoroaceate)/water(0.1% b-ifluoroaceate), time 10 to 40 min, to yield 46 
mg (95%) of 2-(2-carboxvethyl)-8K5-aminopentynyl)-2,3,4,5-tetrahydro-lIi-2-benzazepin- 

25 1-one trifluoroacetate as a light brown solid; NMR(D20) d732(s, IH), 7.25(d, J=6Hz, IH), 
7.00(d, J=6Hz, IH), 3.63(t, J=6Hz, 2H), 2.95(m. 4H), 2 J8(t, J=6Hz, 2H), 2.50(t, J=6Hz, 2H), 
238(t, J=6Hz, 2H), mi(m, 4H); MS(FAB) H//2= 315(MH+). 

Example 23 



30 




.C0,H 



2.a-carboxyathylh8-l5-gnanidi,topcntynyl).2^Afi^^^ 

trifluoroacetate. 

a) A solution of 2-(2<arboxyethyl)-8-(5-amini.pentynyl).2A4,5-teh-ahydro-lii-2- 
35 benzazepin-l-one trifluomacetate (20 mg, 0.063 mmol) in saturated aqueous KHCQ3 d mL) 
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was treated with formamidine sulfonic acid (80 ing, 1.0 mmol), and the resulting mixture 
stined for 2 hours. The mixture was then treated with acetic acid, and the volatiles were 
removed. The residue was purified by HPLC (1 IH C-18 reverse-phase column) eluting with a 
gradient of 3:7 methanol (0.1% trifluoroaceate)/water (0.1% trifluoroaceate), time 0 to 10 
5 min, to 75 melhanol{0.1% trifluoroaceate)/waler(0.1% trifluoroaceate), time 10 to 40 min, to 
yield 4.5 mg (15%) of2-(2-carboxyethyl)-8-(5-guanidinopentynyl)-2^,4^-tetrahydro-lH-2- 
beruazepin-l-one trifluoroacetate as a light brown solid; NMR(D20) d7.40(s, IH), 
725(dd, J=3, 6H2, IH), 7.15(d, ]=6Hz, IH), 3.80(t, J=6H2, 2H), 3.30(m, 4H). 3.15(t, J=6H2, 
2H), 2.00(t, J=6Hz, 2H), 1.80(m, 2H); MS(FAB) m/2=357.1(MH+). 

10 

Example 24 




15 2-(2'Carboxyethylh8'(4-(2'a9mnoethoxy)phettyI)'2,3^^^ 

benzazepiti'1'One trifluoroacetate, 
a) A solution of l-aminopropylene (10.6 gramii, ().186it«)I) in methanol was added to a 
methanolic solution of 3-phenylpropyleneoxide (5.07 grams, 0.037mol) and the mixture 
heated to reflux for 30 minutes. Tiie mixture was allowed to warm to room temperature and 

20 concentrated in vacuo to yield 7.2 grams (99%) of N-allyl-3-phenyl-2-hydroxypropylamine. 
iH NMR (CDCI3, dTMS) 734-7.18 (5H, m, Ar-H), 5.84 (IH, ddt, 3jhh=17.1Hz, 
^JHH=10^Hz, 3JhH=6Hz, CH2CH), 52-5.0 (2H, m, CH=CH2), 3i$6 (IH, m, CHOH), 3.19 
(2H, m, NCH2CH=CH2), 2.76-2.66 (3H, m, NCH2CH(OH)CHHPh), 250 (IH, dd 
^JHH=12Hz, 3JhH=9Hz). ^^C NMR (CDCI3) 138.4, 136.5, 129.3, 128.4, 126.3, 116.0, 70.6, 54.0, 

25 51.9, 41.7, 

Using the above procedure, but substituting the appropriate aikenyloxide or allyl 
amine for 3-phenylpropyleneoxide or l-aminopropylene, respectively, there may be 
prepared, for example, the following compounds: 

N-allyl-2-hydroxypropylamine, N-(3-but-l-ene)-3-phenyI-2-hydroxypropylamine, N-(3- 
30 but-l-ene)-2-hydroxypropyIamine. 
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b) To a magneacaUy stirred suspension of S-iodosalisylic acid (Aldrich, 85 grams, 0.032mol), 
was added oxalyl chloride (8.6 grams, 0.064 mol) and one drop of dimethylformamide. The 
mixture was surred undl effervescence had ceased and concentrated invacuo. Iheresulhng 
residue was diluted with diethyl ether and added to a solution of N^lyl-S-phenyl-Z- 

5 hydroxypropyl-amine (6.4 grams, 0.034 mol) in diethyl ether over a period of 30 minutes. 
The reaction was stirred for 1 hour, fatered,and concentrated in vmto. flte resulting residue 
was dissolved in methylene chloride and washed with IN HQ, sat sodium bicarbonate, 
dried over sodium sulfete, filtered and concentrated in vacuo to yield m6 grams (87%) of N- 
alIyl-N-(2-hydroxy-5.!odobenzoyl)-2-hydroxy3-phenylpropylamine. The material was 

10 used wititout further purification. 

Using the above procedure, but substituting the appropriate hydroxypropylamine for 
N-allyI-3-phenyl-2-hydroxypropylamine tiiere may be prepared, for example, the 
foUowingcompounds: 

N-anyI-N-(2-hydroxy-5-iodobenzoyl)-2-hydroxypropylamine, 
15 N-(3-but-l-ene)-N-(2-hydroxy.5-iodobenzoyl).2-hydroxy-3-phenylpropylamine, 
N-(3-but-l-ene)-N-(2-hydn>xy-5-iodobenzoyl)-2-hydraxypropylamine. 

c) To a magnetically stirred solution of N-allyl-N-(2-hydroxy-5-iodobenzoyl)-2-hydroxy-3- 
phenylpropylamine (12.05 grams. 0.027 mol) in lOOmL THF was added triphenylphosphine 

20 (7.24 grams , 0.027 mol), and diethyl azodicarboxylate (4.7 grams, 0.027 mol). The mixhiie 
was heated to reflux overnight, allowed to cool to room temperature, and concentrated /« 
vacm. the resulting residue was dissolved in ethyl acetate (lOmL) and diluted wifli diethyl 
eflier. The solids tfiat form were filtered and the mother liquor was concentrated in vacuo. 
The yellow oil was purified by column chromatography (Si02, using 15% dietiiyl etfier/85% 

25 hexane to 1:1 diethyl etfier/hexane as tfie etuting solvent gradient, Rf(product, 1:1 
Et20/heaxane)=a64) to vield 431 grams (38%) of 2-allyl-4-benzyl-8-iodo-2,3,4,5- 
tetrahydro.lH-5-oxa-2-benzazepin-l-«ne. NMR (CDCIs, dTMS) 8.10 ( IH, d, 4JhH=2Hz, 
C9-H), 7.69 (IH, dd, 4jHH=2Hz, 3JhH=9Hz, C7-H), 7.4-7.2 (5H, m, QHs), 6.76 (IH, d, 
3jHH=9Hz, C6-H), 5.79 (IH, ddt, 3JhH=17Hz, 3JhH=11Hz, 3JHH=6Hz, CHzCH^CHl), 

30 5.2-5.0 (2H, m, CH=CH2), 5.71 (IH, m, CHOH), 431 (IH, ddt, 2JhH=15H2, 3JHH»6Hz. 
4JHH=1Hz, NCHHCH=CH2), 4A)0 (IH, ddt, 2jhH=15Hz, 3JHH»6Hz, %H=1H2, 
NCHHCH=CH2), 334 (IH, dd, 2JhH=16H2, 3JhH=5.1Hz, C3-H), 3.25 (IH, dd, 
2jHH=16Hz, 3jhH=4-2H2, C3-H), 3^)9 (IH, dd, 2JhH=14Hz, 3jhH=7Hz, CHHPh), 2.73 
(IH, dd, 2JHH=14H2, 3jHH=7Hz, CHHPh). "c NMR (CDOa) 166.9, 152.7, 141.4, 139.6, 

35 1365, 132.6, 129JJ, 129.1, 128.8, 127.0, 124.6, 118.4, 86.7, 84.7. 50.4. 48.9, 38.9. IR (NaO, cm'l) 
1641, 1589, 1463, 1430, 1264, 1217, 699. 

Using the above procedure, but substituUng the appropriate hydroxypropylamine for 
N-aIlyl-N-(2-hydrtixy-5-iodobenzoyl)-2-hydroxy-3-phenylpropylamine there may be 
prepared, for example, tiie following compounds: 
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2-aIlyl-4-methyI.8-iodo-2,3,4,5-tetrahydro-lH-5-oxa-2-ben2azepin-l-one, 

2-(3-but-l-ene)-4-ben2yl-8-iodo-2,3,4,5-letrahydro-lH-5-oxa-2-ben2azepin-l-one, 

2-(3-but-l-eneH-methyl-8-iodo-2^,4,5-tetrahydro-lH-5-oxa-2-benza2epin-l-one. 



5 d) To a magnetically stirred solution of 2-allyl-4-benzyl-8-iodo-2A4,5-tetrahydro-lH-5- 
oxa-2-ben2a2epin-lK)ne (0.9234 grams, 2.2mmi)l) in 4mL THF at room temperature under an 
atmosphere of nitrogen was added 6.0mL of a 05M solution of 9-borabicylo[33.1)nonane in 
THF (3 mmol) and the mixture stirred for 1 hour. The reaction was quenched with 6mL of a 
solution of 2 grams of sodium hydroxide and 22mL of a 1:1 mixture of ethanol and water. To 

10 the resulting solution was added 7mL of a 30% solution hydrogen peroxide in.water. After 30 
minutes the mixture was partitioned between diethyl ether and water. The organic layer 
was washed with 10% citric acid and brine, dried over sodium sulfate, concentrated in vacuo, 
and purified by column chromatography (Si02, using 1:5 ethyl acetate /methylene chloride 
as the eluting solvent, Rf(producl)=().22) to yield 0.74 grams (77%) of 2-(3-hydroxypropylH- 

15 benzyl-8-iodo-2A4,5-tetrahydri)-lH-5-oxa-2-ben2a2epin-l-one. IH NMR (CDCla, dTMS) 
8.08 (IH, d, 4jj^H=2Hz, C9.H), 7.71 (IH, dd, •1Jhh=2Hz, ^"^JhH^SHz, C7.H)> 7.4-7.2 (5H, m, 
C6H5), 6.78 (IH, d, 3Jj_jH=8Hz, C6-H), 4.64 (IH, m, ArOCH), 3.70 (2H, m, CH2OH), 3.58 
(2H, bt, 3JhH=5H2, NCH2CH2), 3.39 (IH, dd, 2jhh=15Hz, 3]hH=8Hz, C3-H), 3.24 (IH, dd, 
2jhh=15H2, 3JhH=3H2, C3-H), 3.1 (IH. dd, 2jhh=14H2, 3JhH=7Hz, CHHPh), 2.76 (IH, 

20 dd, 2jhh=14H2, 3JhH=7H2, CHHPh), 1.68 (2H, m, CH2CH2OH). l^C NMR (CDCI3) 1683, 
152.6, 141.6, 139.4, 136.2, 132.1, 131.9, 129.2, 129.0, 128.8, 128.4, 127.0, 124.7, 86.8, 85.7, 58.0, 
49.9, 443, 38.8, 30.3. IR (NaCl, cm'l) 3422 (b), 1636, 1463, 1436, 1217, 1064. 

Using the above procedure, but substituting the appropriate 5-oxa-2-ben2a2epih-l- 
one kn 2-allyl-4-benzyl-«-iod()-2A4>tetrahvdri>-lH-5-oxa-2-ben2a2epin-l-one there may 

25 be prepared, for example, tlie ftiUovving compounds: 

2-(3-hydroxypropyl)-4-methyi-«-iodo-2,3,4,5-tetrahydro-lH-5-oxa-2-benzazepin-l-one, 
2-(4-hydroxybut-2-yl)-4-ben2yl-8-iodo-2,3,4,5-tetrahydri>-lH-5-oxa-2-benzazepin-l-one, 
2-(4-hydroxybut-2-yl)-4-methyl-8-iodo-2,3,4,5-tetrahydro-lH-5-oxa-2-ben2a2epin-l-one. 

30 e) To a magnetically stirred solution of 2-(3-hydroxypropyl)-4-ben2yl-8-iodo-2,3,4,5- 

tetrahydro-lH-5-oxa-2-ben2azepin-l-one (0.75 grams, 1.7mmol) in 5mL dimethylformamide 
at r()om temperature was added a solution of pyridinium dichromate (2.58 grams, 6.86mmol) 
in 5mL dimethylformamde. Tlie reaction mixture was stirred overnight, diluted with 75mL 
water, washed 3X75mL diethyl ether, made acidic to a pH of 2 with cone. HCl and extracted 

35 3X75mL diethyl ether. The combined organics were extracted 3X40mL IN sodium hydroxide. 
The combined aqueous layers were acidified to a pH of 2 with cane HCl and extracted 3X50mL 
diethyl ether. These ether layers were combined and dried over magnesium sulfate, filtered, 
and concentrated in vacuo to yield 0.557 grams (73%) of 2-(2-carboxyethyl)-4-benzyl-8-iodo- 
2,3,4,5-tetrahydro-lH-5-t)xa-2-benza2epin-l-one. ^H NMR (CDCI3, dTMS) 8.07 (IH, d. 
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4,HH=2H^ C9-H), 7^9 (IH, dd, 4,hh=2Hz, 3jhh=8Hz, C7-H), 7.4-7.2 (5K, m, QH5), 6.75 
(IH d 3jHH=8Hz,C6-H),4.75(lH,m,ArOCH),3.89(lH,dt,2jHH=14Hz,3jHH=6Hz, 

NC^CH2C02), 3.69 (IH, dt, 2JhH=14Hz, 3JHH=6Hz, NCHHCH2CO2), 3.44 (2H, d, 
3,HH=3ife, CHzPh), 3.07 (IH, dd, 2JhH=14H2, 3JHH=7Hz, C3-H), 2.8-2.7 (3H, m, C3-H, 
5 CH2CO2). NMR (CDOS) 176.1, 167.6, 164.4, 1523, 141.7, 1395, 136.4, 129.4, 129.1, 128.9, 
128A 127i), 124-7, 86.7, 84.7. 51.4, 45.0, 38.8, 33.0. 

Using the above procedure, but substituting the appropriate 5-oxa-2-ben2azepin-l- 
one for 2-(3-hydroxypropyl)-44,enzyl*iodo-2A4,5-tetrahydro-lH^xa-2-ben«^^^^ 

one there may be prepared, for example, the following compounds: 
10 2-(2-carboxyethylH-methyl-8-iodo-2A4,5-tetrahydro-lH-5K,xa-2-benzazepin.l-on^ 
2-(3-carboxy-2-propylH-benzyl-8-fodo-2A4,5-tetrahydro-lH-5-oxa-2-ben^^^^ 
2.(3<arT,oxy-2-propyl)-4-methyl-84odo-2.3,4,5-tetrahydro-lH-5-ox^^^^^^ 

0 Asolutfon of diazomethane in ether, prepared byallowingaslunyof2.98gramsofN- 
15 nitroso-N-methylurea and lOmL ether to react with a solution of 20 grams of KOH in 20mL 
water, was carefully added via a pipet to solution of 2-(2-carboxyethyl)-8-iodo-2,3,4> 
let.Bhydro.lH-5-oxa-2-benzazepin-l-«ne (0.42 gn.ms, 0.93mmol) in 20mL diethyl ether until 
yellow color persists- The mixture was allowed to stand overnight and concentrated « mcuo. 
The resulting residue was purified by column chromah^graphy (Si02, 1:9 ethyl 
20 acetate/hexane, Rf(product)=l).2) to yield 0275 grams (64%) of 2-(2-carboxyethyl)-8-iodo- 
2A45-tetrahydro-lH-5-oxa-2-benzazepin-W.ne methyl ester- ^H NMR (CDCI3, dlMS) 
8 06 (IH, d, 4jHH=2Hz. C9-H), 7.68 (iH, dd, 4JhH=2Hz, 3JhH=8Hz, C7-H), 7A.72 (5H, m, 
C6H5), 6.75 (IH, d, 3jHH=8Hz, C6-H), 4.76 (IH, m, ArOCH), 3J18 (IH, dt, 2JhH=14Hz, 
3jhh=6Hz, NCHHCH2CO2), 3^59 (4H, m, NC:HHCH2C02CH3), 3.44 (2H, m, C3-H), 3.06 
25 (IH, dd. 2JhH=14Hz, 3JhH=7Hz. C3-H), 2.76 (IH, dd, 2JhH=14Hz, 3Jhh=7Hz, CHHPh), 
2ii9 (2H, m, CHHPh, CH2CO2). NMR (CDC13) 172.4, 1672, 164.4, 152.6, 141.4, 139.4, 
1365, 129ii, 129.1, 121X1, 128i5, 127.0. 124.6, 86.6, 847, 51il, 513, 45.1, 38.7, 33.0. 

Using the abtive procedure, but substituting the appropriate 5H)xa-2-benzazepin-l- 
one for 2-(2-carboxyetiiyl)-8-iodo-2,3,4,5-tetrahydro-lH-5-oxa-2-benzazepin-l-one tiiere 

30 may be prepared, for example, the following compounds: 

2-(2<arboxyethyl)-4-methyl-8-iodo-2A4,5-tetrahydro-lH-5-oxa-2-benzazepin-l-one 

methyl ester, 

2-(3-carboxy-2-propyl)-4-benzyl-8-icalo-2,3,45-tetrahydro-lH-5K,xa-2-benzazepin-l.one 
methvl ester, 

35 2-(3<arboxy-2-propyI)-4-methyl-«-iodo-2.^45-tetrahydro-lH-5-oxa-2-benzazepin-l-one 
methyl ester. 

g) To a magnetically stirred solution cf 4-iodophenol (15 grams, 0.068mol) in lOOmL THF was 
sequentially added triphenylphosphine (19-67 grams, 0.075mol), diethyl azodicarboxylate 
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(13.06 grams, 0X)73mol), and 2-azidoethanol (5.93 grams, 0.068mol). The mixture was stirred 
overnight, concentrated in vacuo, diluted with 90mL ethyl acetate and diluted with hexane 
(400mL), and the resulting solids filtered away. The filtrate was concentrated in vacuo, 
diluted with diethyl ether, and extracted with IN NaOH and water. Pentane was added to 
5 induce precipitation of a white solid that was again filtered away. The filtrate was 

concentrated in vacuo, and dissolved in methanol (6l)mL). Triethylamine (27 grams, 0.267mol) 
and propanedithiol (23 grams, 0.215mol) were added and the mixture stirred at room 
temperature overnight The solution was diluted with ItXlmL water and partitioned between 
methylene chloride and IN NaOH. The organic layer was extracted with 2X200mL IN HO 
10 and the aqueous layer washed with llK)mL methylene chloride, made basic witfi 2N NaOH 
and extracted 3X75mL methylene chloride. The combined organics were dried over sodium 
carbonate, filtered and concentrated in vacuo to yield 12.97 grams of 2-(4-iodophenoxy)e*yl 
amine (72%). NMR (CDCI3, dTMS) 7.56 (2H, d, ^"^JhH^ i^Hz, Ar-H), 6.63 {2H, d, 3jhh= 
9H2, Ar-H), 4.()3 (2H, t, -"^JhH^SHz, CH2N3), 3.57 (2H, t, ^"^JhH^SHz, OCH2). ^^C NMR 
15 (CDCI3) 158.0, 138.2, 116.9, 83.4, 66.9, 49.9. IR (NaCl, cm'^) 2930, 2107 (s), 1589, 1483, 1284, 
1237,1058,819. 

h) 2-(4-ic)dophenoxy)ethylamine (10 grams, (U)38moI) dissolved in THF (50mL) was allowed 
to react with di-f-butyl dicarbonate (9.13 grams, 0.041 moi) at rwm temperature for 1 hour. 

20 The reaction mixture was concentrated in vacuo to yield 17.7 grams (99%) of N-Boc-2-(4- 
iodophenoxy)ethylamine. 

i) A slurry of 2-(2-carboxyethyl)-4-benzyl-8-iodo-2,3,4,5-tetrahydro-lH-5rOxa-2- 
benzazepin-l-one methyl ester (0.155 grams, 0.334mmol), N-Boc-2-(4- 

25 iodophenoxy)ethylamine (0.246 grams, 0.664mmol), degassed triethylamine (2mL), 

bis(triphenylphosphine)palladium dichloride (llmgs, 10 mol %), and coprous iodide (6mgs, 
20 mol %) was heated to reflux overnight. The reaction was concentrated in vacuo, triturating 
the resulting residue with diethyl ether (30mL). The ethereal solution was concentrated in 
vacuo and the residue purified by ct)lumn chromatography (Si02, using 1:1 ethyl 

30 acetate/hexane to ethyl acetate as the eluting solvent gradient, Rf(product)=0.08) to yield 
19.1mgs (10%) of 2-(2-carboxyethyl)-4-benzyl-8-(4-(2-N-Boc-amino)ethoxyphenyl)-2,3,4,5- 
tetrahydro-lH-5-oxa-2-benzazepin-l-one methyl ester. IH NMR (CDCI3, dTMS) 7.94 (IH, d, 
^JHH=2Hz, C9-H), 7.59 (IH, dd, 4jhh=2Hz, ^JhH=«Hz, C7-H), 7.52 (2H, d, ^'^JhH=9Hz, C8- 
o-Ar-H), 7.40-7.25 (5H, m, C6H5), 7.05 (IH, d, 3jp,H=8Hz, C6-H), 6.96 (2H, d, ^JhH=9Hz, 

35 C8-m-Ar-H), 5.03 (IH, bs, NH), 4.76 (IH, m, OCH), 4.06 (2H, t, ^'*jHH=5H2, OCH2CH2N), 
3.92 (IH, dt, 2jhh=14Hz, 3jhH=7Hz, NCHHCH2CO2), w3.73 (IH, dt, 2Jhh=14Hz, 
3jhh=7Hz, NCHHCH2CO2), 3.67 (3H, s, CH3). 336 (2H, bq, -'^JHH=6H2, CH2NH), 351 
(IH, dd, 2jhh=16Hz, 3jhh=8Hz, O-H), 3.43 (IH, dd, 2jhh=16Hz, 3Jhh=5Hz, C3-H), 3.12 
(IH, dd, 2jhh=14Hz, 3jhh=7Hz, CHHrh), 2.78 (IH, dd, 2jhh=14Hz, 3jhh=7Hz, 
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CHHPh), 2.72 (2H, m, CH2CO2), 1-48 (9H, s. But), 13c NMR {CDCI3) 172.6, 168.9, 136.8, 
1365, 130A 129.1. 128.8, 128.7, 1283. 126.9, 123.0, 114.8, 84.6, 6().4, 51.8, 515, 45.0, 38.8, 33.2, 
283. 

Using the above procedure, but substituting the appropriate 5^xa.2.benzazepin-l- 
5 one for 2-{2<arboxyethyl)-8-iodo-2,3,45-tetrahydro-lH-5<>xa-2-benzazepin-l-o™ there 
may be prepared, for example, the following compounds: 

2-(2<arboxyethylH-methyl-8-(4-(2-N-Doc-amino)ethoxyphenyI)-2,3,45-tet«^^^ 
5-oxa-2-benzazepin-l-one mettiyl ester, 

2-(3<arboxy-2-propylH-benzyl-8-(4K2-N-Boc-amino)ethoxyphenyl>2,^^^ 

10 lH-5-oxa-2-benzazepin-l-one methyl ester, 

2-(3<arboxy-2-propylH-inethyl-8-(4-(2-N-T3oc-amino)ethoxyphenyl)-2,3,4,5-tettahydro- 

lH-5-ox!(-2-benzazepin-l-one methyl ester, 

2-(2-carboxyethylH-benzyl-8-[4-(4-N-Boc-piperazine)phenyl]-2.3,4,5-tetrahydro-lH-5. 

oxa-2-benzazepin-l-one methyl ester, 
15 2-(2-carboxyethylH-methyl-8-[4-(4-N-Boc-piperazine)phenyI]-2,3,45-tetrahydro.lH-5- 

oxa-2-benzazepin-l-one methyl ester, 

2-{3<arboxy-2-propylH-benzyl-8K4-<4-N-Boc-piperazine)phenyl]-2A4>tetrahydro-lH- 
5-oxa-2-benzazepin-l-one methyl ester, 

2^3<arboxy.2-propylH-methyI-8.[4.(4.N-Doc-piperazine)phenyll.2A45-tetrahydro-lH- 

20 5-oxa-2-benzazepin-l-one methyl ester, 

2K2-carboxyethyl)-4-benzyl-8-[4-(4-N-Boc-aminomethyl)phenyl]-2,3,4,5-tetrahydro-lH.5- 

oxa-2-benzazepin-l-one methyl ester. 

2-(2-carboxyethyl)-4-methyl-«-[4-(4-N-Boc.aminomethyI)phenyl]-2,3,4,5-tetrahydro-lH- 

5-oxa-2-benzazepin-l-one methyl ester, 
25 2.(3<arbox)'-2-propyl)-4.*enzy|.8-{4-(4-N-Boc-aminomethyl)phenyl]-2,3,45-tetrahydro. 

lH-5-oxa-2-benzazepin-lH»ne methyl ester, 

2-{3<arbox>.-2-propylH-methyl-8-[4-(4-N-Boc-aminomethyl)phenyl]-2A45-tetrahydro- 
lH-5-oxa-2-benzazepin-l-tme methyl ester. 

30 j) To a solution of 2-(2<arbi»xyethyl)-4-benzyl-«-(4-{2-N-Boc-amino)ethoxyphenyl)-2A45- 
tetrahydro-lH-5-oxa-2-ben2azepin-l-i)ne methyl ester (19.1mgs, 0.03mmol) in 05mL 
acetonitrile and 05mL water was added a concentrated solution of HCI in ethyl acetate 
(ImL) and the reaction allowed to stand for 15 minutes, concentrated in vmio. dissolved in 
methanol OmLO and allowed to react with 2N NaOH (ImL). The reacHon was quenched 

35 vrith acetic add (03mL) and roncentrated in maio, dissolved in a minimum of water and 
purified by high-pressure column chri.matogn,phy (HPLC 1 fT reverse-phase C-18 column, 
1:4 acetonltrlle(0.1%TFA)/water (0.1%TFA) to 3:2 acetonitrile(0.1%TFA)/water (0.1%ITA) 
as the eluting solvent gradient) to yield 4.2mgs (3l)%) of 2-(2-carboxyethyl)-8-(4-(2- 
aminoethoxy)phenyl)-2.3,4.5-tetrahydro-lH-5-oxa-2-benzazepin-l-one. NMR (CD3OD) 
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7^0 (IH d, 4jhh=2H2, C9-H), 7.67 (IH, dd, 4jhh=2H2, 3JhH=8Hz, C7-H), 7.58 (2H, d, 
3jhh=9Hz, C8-o-Ar-H), 7.40-7.35 (5H, m, C6H5), 7.10 (2H, d, 3JhH=9Hz, CS-m-Ar-H), 7.03 
(IH, d, 3Jhh=8Hz, C6-H), 4.28 (2H, t, 3JHH=4H2, OCH2CH2), 3.81 (2^ 
NCH2CH2CO2), 3.61 (IH, dd, 2JhH=14H2, *^JhH=1Hz, C3.H), 3.44 (IH, dd, 2jhh=14Hz, 
5 3JhH=4Hz, O-H), 3.41 (2H, t, 3JhH-5Hz, CH2rh), 2.87 (2H, t, ^JhH^THz, CH2NH2). 250 
{2H, t ^JhH=7Hz, CH2CO2). HRMS (FAB, MH+) m/z= 461.2109 (cald for C27H29N2O5: 
461.2076). 



10 Using the above priKedure, but substituting the appropriate 5-oxa-2-benzazepin-l- 

one for 2-(2-carboxyethyI)-4-benzyl-8-(4-(2-N-Boc-amino)ethoxyphenyl)-2A4> 
tetrahydro-lH-5-oxa-2-benzazepin-l-one methyl ester there may be prepared, for example, 
the following compounds: 

2-(2-carboxyethylH-methyl-H-(4-(2-amino)ethoxypheny!)-2,3,4,5-tetrahydro-lH-5-oxa-2- 

15 benzazepin-l -one, 

2-(3-carboxy-2-propyl)-4-benzyl-8-(4-(2-amino)ethoxyphenyl)-2,3,4,5-tetrahydro-lH-5- 

oxa-2-ben2azepin-l-one, 

2-(3-carboxy-2-propyl)-4-melhyl-H-(4-{2-amino)ethoxyphenyl)-2,3,4^5-tetrahydro-lH-5- 

oxa-2-benzazepin-l-one, 
20 2-{2-carboxyethyl)-4-benzyl-8-[4-(l-pipera2ine)phenyl]-2,3,4,5-tetrahydro-lH-5-oxa-2- 

benzazepin-l-one, 

2-(2-carboxyethyI)-4-methyl-8-I4-(l-pipera2ine)phenyl]-2,3,4,5-tetrahydro-lH-5-oxa-2- 
benzazepin-1 -one, 

2-(3-carboxy-2-propylH-benzyl-8-[4-(l-piperazine)phenyl]-2,3,4,5-tetrahydro-lH-5-oxa- 

25 2-benzazepi n-1 -tine, 

2-(3-carboxy-2-propyI)-4-methyl-8-[4-(l-piperazine)phenyll-2,3,4,5-tetrahydro-lH-5-oxa- 

2-benzazepin-l -one, 

2-(2-carboxyethylH.benzyl-8-[4-(4-aminomethyl)phenyl]-2,3,4,5-tetrahydro-lH-5-oxa-2. 
benzazepin-l-iine, 

30 2-(2-carboxyethyl)-4-methyl-8-[4-(4-aminomethyl)phenyl]-2,3,4,5-tetrahydro-lH-5-oxa-2- 
benzazepin-l-one, 

2-(3-carboxy-2-propyl)-4-benzyl-8-[4-(4-aminomethyl)phenyl]-2,3,4,5-tetrahydro-lH-5- . 
oxa-2-benzazepin-l-one, 

2-(3-carboxy-2-propyl)-4-methyl-8.[4-(4-aminomethyl)phenyl]-2,3,4>tetrahydro-lH-5- 
35 oxa-2-benzazepin-l-one. 
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Example 25 



5 j,Methyl-4-(2-carboxyethyl)-7-^4-amidino)benzautido-3A-dihydro-m^ 

benzodiazepine-2,5-diotte acetate 

a) A solution of N-methylisatoic anhydride (64.0 g, 0325 mol) and b-alanine ethyl ester 
hydrochloride (50.0 g, 0325 mol) in N.N-dimethylformamide (325 mL) was treated with 

10 NJ^a-dimefhylaminopyridine (2.0 g), the resuldng mixture cooled to 0«C (ice bath), and 
triethylamine (46i) mL, 0325 mo!) was added in one batch. Vigorous CO2 evolution was 
noted. The mixture was stirred for 18 h at rcK,m temperature, then diluted with 400 mL ethyl 
acetate. The solution was washed exhaustively with water and brine to remove the NJSI- 
dimethylformamide, then dried over MgS04, filtered and concentrated in vacuo. Hie residue 

15 was adsorbed on silica gel, and elution with a gradient of hexane to 1:1 ethyl acetate-hexane 
yielded 80 g (98%) of an oil. NMR (CDCla, dTMS) 728 (3H, m), 6.75 (IH, s, NHCH3), 6£2 
(IH, d, J^Hz, ArH), 655(1H, t, J=9Hz, ArH), 4.14 (q, J=9Hz, 2H, CH2O), 3.63 (q, J=6Hz, 
NCH2CH2), 2JSi (s, 3H, NCH3), 259aH, t, J=6Hz, CH2C02Et), 1.24 (3H, t, J=9Hz, 
CH2CH3); '^C NMR(CIX:i3. dTMS) 172JHS, 169J{9, 150.71, 132.96, 127.42, mm, 114.60, 

20 111.16, GaJS7, 35.11, 34.19, 2974, 14.28. 

b) A solution of N-(N-methyl-2-aminobenzoyl)-b-alanine ethyl ester (80.0 g, 0319 mol) in 
CH2a2 (41K) mL) and H2O (2(K) mL) was awiled to O'C (ice bath) and treated rapidly 
dropwise with bromoacetylbromide (42 mK 0-478 mol). After the addition was complete, the 

25 phases were separated, and the aqueous phase was washed twice with CH2CI2, and the 

combined organic phases were dried (MgS04), filtered and amcenfrated in vaato to yield 105 
g(89%) of an oil. This material was dissolved in N,N-dimelhylfbrmamide (200 mL), and 
with rapid stirring, was treated in one ptirtion widi CS2CO3 (93.0 g, 0283 mol). The mixture 
was Stirred for 1/2 h at room temperature, then diluted with ethyl acetate and washed 

30 exhaustively with brine and water to remove |Nl,N-dimethyIformamide. The solution was 
then dried (MgS04), filtered and concentrated in vacuo. The residue was dissolved in 
minimal ethyl acetate and diluted with hexane until cloudy. A small amount of ethyl 
acetate was then added, and the mixture stt.red at .20»C The crystals that had formed were 
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collected and washed with hexane, then dried in vacuo to yield 43 g (52%) of colorless 
crystals, mp. 119.12rC. NMR(CDCl3, dTMS) 7.83 (IH, dd, 1=1 J, 8Hz, ArH), 751 (IH, td, 
J=15, 6H2, ArH), 7JB (IH, t, J=6Hz, ArH), 7.18 (IH, d, MHz, ArH), 4.13(2H, q, J=9H2, 
CH2O), 4.03 (la B part, ABq, J=15H2, CH2CO), 3.92 (2H, t J-6Hz, NCH2), 3.84 (IH, A part, 
5 ABq, j=15Hz, CH2CO), 337 (s, 3H, NCH3), 2.71 (2H, m, complex, CH2C02Et), 124 (3H, t, 
J=6Hz, CH2CH3), 171.43, 169.16, 167.26, 141.08, 132,25, 130.92, 128.74, 125.75, 121.07, 60.89, 
52.31, 45.18, 35.03, 32.97, 14.29; MS(FAB) m/z 291(MH+). 

c) Fuming nitric add (200 mL) was cooled to 0°C and treated portionwise with l-mediyl-4-(2- 
10 carboxyethy!)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester (43.0 g, 0.148 mol), 

and the resulting dark yellow mixture was stirred for 24 h at room temperature. The solution 
was then poured over ice onto solid NaHCQs and extracted exhaustively with ethyl acetate. 
The combined organic layers were dried (MgS04), filtered and a^ncentrated in vaaio to yield 
36 g (73% ) af an orange oil; NMR(CDCl3, dTMS) 8.70 (IH, d, J=3Hz, ArH), 834 (IH, dd, 

15 J=3, 9Hz, ArH), 7.38 (IH, d, J=9Hz, ArH), 4.14 (2H, q, J-6HZ, CH2O), 4.04 (2H, d, J=6Hz, 

CH2CO), 3.93 (2H, t J=6Hz, NCH2), 3.44 (3H, s, NCH3), 2.74 (2H, m, complex, CH2C02Et), 
1.26 (3H, t, J=6Hz, CH2CH3); ^^'^C NMR(CDCl3) dl94.51, 191.54, 188.52, 168.96, 167.69, 152.58, 
15031, 150.05, 145.12, 84.22, 75.21, 68.61, 58.39, 55.97, 37.44; MS(FAB) m/z 336.1(MH+). 
Using the same above method, but substituting tlie appropriate l-alkyl-4-(2- 

20 carboxyethyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester for l-methyl-4-(2- 
carboxyethyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester there may be 
prepared, for example, the following compounds: 

l-ethyl-4-(2-carboxyethyl)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine-23-dione ethyl 
ester, 

25 l-isopropyl-4-(2-carboxyethyl)-7-nitr()-3,4-dihydro-lH-l,4-benzodiazepine-2,5rdione ethyl 
ester, 

l-isobytyl-4-{2-carboxyethyi)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
ester, 

l-cyclohexyl-4-(2-carboxyethyl)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine-23-dione 
30 ethyl ester. 

d) A solution of l-methyl-4-(2<arboxyetliyl)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine- 
23-dione ethyl ester (36.0 g, .107 mol) in ethyl acetate (200 mL) and absolute ethanol (150 
mL) was hydn>genated over Pd on carbon (4 g) at 40 PSl for 24 h. The black suspension was 

35 then filtered and concentrated in vacuo to give 323 g (1(K)%) of a colorless foam. This foam 
was dissolved in CH2CI2, cooled U> (PC (ice bath) and treated with NEt3 (175 mL, 0.126 mol) 
followed by 4-cyanobenzoyl chloride (20.86 g, 0.126 mol), and the resulting mixture was 
stirred for 24 h at nx)m temperature. The mixture was then washed with water and brine, 
dried over MgS04, filtered and concentrated in vacuo to yield a light brown solid. 
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Reaystallization of the solid from CHiClz/hexanes yielded 33 g (76%) of a white granular 
solid: mp. 158-160»C; 1h NMR(CDCl3, dTMS) 8.76 (IH, s, NH), 8.00 (IH, dd, J=3, 9Hr, ArH), 
7.72 (IH, d, J=9Hz, ArH), 758 (IH, d, J=3Hz, ArH), 7.47 (IH, d, J=9H2, ArH), 6.94 (IH, d, 
J=9Hz, ArH), 3.83 (2H, q, J=6H2, OCH2CH3), 377 (IH, B part, ABq, J=15Hz, CH2CO), 357 
5 (IH, A part, ABq, J=15Hz, CH2CO),353 (2H, t, J=6Hz, NCH2), 3.(» (3H, s, NCH3), 2.34 (2H. 
m, complex, CHzCOzEt), 0.95 (3H, t, J=6Hz, OCH2CH3); «C NMR(CDCl3) dl71.04, 16857, 
166S0, 164.31. 138.24, 13734, 13551, 132.47, 128.60. 128.05, 124.64, 121.85, 117.83. 11551, 60.94, 
52.09, 45.01, 34.92, 32.60, 14.13; MS(FAB) m/z 435{MH+). 

Using the same above procedure, but substituting the appropriate cyano acid chloride 
10 or amino protected amino acid chloride for 4^yanobenzoyl chloride there may be prepared, 
for example, the following compounds: 

l-methyl-4-(2-carboxyethyl)-7-(3<yano)benzamido-3,4-dihydro-lH-1.4-benzodiazepine- 
25-dione ethyl ester, 

l-methyl-4-(2-carboxyethyl)-7-(4-cyano)butanamido-3.4-dihydr«-lH-l,4-benzodiazepine- 

15 25-dione ethyl ester. 

l-methyl-4-(2-carboxyethy!)-7.(5<yano)pentamido-3.4^ihydro-lH-l,4-benzodiazepine. 

25-dione ethyl ester. 

l-methyl-4-(2-car'>o''yethyl)-7-4-(N-Boc)-amtnobutanamido-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 
20 l.methyl-4-(2-carboxyethyl)-7-5-(N-Boc)-aminopentamido-3,4-dihydro-lH-l,4- 

benzodiazepine-2.5-dione ethyl ester. Furthermore, using the same procedure but substituting 
the appropriate l-alkyl-4-(2-carboxyethyl)-7.nitro.3,4-dihydn>-lH-l,4-benzodiazeplne. 
2.5-dione ethyl ester ft)r l-methyl-4-(2<ariioxyethyl)-7-nitro-3,4-dihydro-lH-l,4- 
benzodiazepine-25-dione ethyl ester there may be prepared, for example, the following 
25 compounds: 

l-ethyl-4-(2-carboxyethyl)-(4-cyano)benzamido-3,4-dihydro-lH-l,4-benzodiazepine-25- 
diune ethyl ester, 

l-isopropyl-4-(2-carboxyethyl)-(4-cyano)benzamido-3,4-dihydro-lH-l,4-benzodiazepine- 
25-dione ethyl ester, 

30 i-isobytyl-4-(2-carboxyethyl)-(4-cyano)benzamido-3,4-dihydro-lH-1.4-benzodiazepine- 
25-dione ethyl ester, 

l-cyclohexyl-4-(2-carboxyethyl)-(4-cyano)ben2amido-3,4-dihydro-lH-l,4-benzodiazepine- 
25-dione ethyl esler. 

35 e) A soluHon of l-methyl-4-(2-carboxyethyl)-7-(4-cyano)benzamido-3,4-dihydro-lH-l,4- 
benzodiazepine-25-dione ethyl ester (10.0 g, 0.023 mol) in NEt3 (50 mL) and pyridine (70 mL) 
was saturated with HoS, then heated at 70''C fur 24 h. The solvents were removed in vacuo, 
and the residue remaining was suspended in CH2Cb (2()(> mL) and treated with iodomethane 
(10 mL). The resulting solution was heated at reflux for 24 h. The volatiles were then 
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removed in mcuo, and the resulting residue was dissolved in EtOH (100 mL) and treated wifli 
NH4OAC (32 g), and the resulting suspension heated to 50*C with stirring for 24 h. The 
mixture was concentrated in vacuo, and the product was dissolved in 05% aqueous HOAc, and 
isolated by HPLC to yield a white solid; NMR {D2O, TFA salt) d7.72 (2H, d, J=12Hz, 
5 ArH), 7.65 (2H, d, J=12Hz, ArH), 7.63 (IH, d, J=3H2, ArH), 7.53 (IH, dd, J=3, 9Hz, ArH), 7.12 
(IH, d, J=12H2, ArH), 4.40 (2H, B part, ABq, J=15H2, C3-H and m, CHHCH2CO2), 3.91(2H, 
q, J=6H2, OCH2), 3.68 (IH, A part, ABq, C3-H), 3.48 (IH, m, CHHCH2CO2), 3.18 (3H, s, 
NCH3), 2.54 (2H, CH2CO2). 0.98 (3H, ]=6H2, OCH2CH3); MS (FAB) m/z 452(MH+). 
Using the above procedure, but substituting tlie appropriate l-alkyl-4-(2-carboxyethyl)-7-(4- 
10 cyano)alkyl/benzamido-3,4-dihydro-lH-l,4-ben2odia2epine-2^-dione ethyi.ester for 1- 

methyl-4-(2-carboxyethyl)-7-(4-cyano)benzamido-3,4-dihydro-lH-l,4-ben2odia2epine-2^- 
dione ethyl ester, there may be prepared, for example, the following compounds. 
l-methyl-4-(2-carboxyethyi)-7-(3-amidino)ben2amido-3,4-dihydro-lH-l,4- 

benzodia2epine-2^-dione ethyl ester, 
15 l.methyl-4-(2-carboxyethyi)-7-(4-amidino)butanamido-3,4-dihydro-lH-l,4- 
ben2odiazepine-2,5-di()ne ethyl ester, 

l-methyl-4-(2-carboxyethyl)-7-(5-amidino)pentamido-3,4-dihydro-lH-l,4- 
ben2odia2epine-2,5-dione etiiyl ester, 

l-ethyM-(2-carboxyetiiyl)-(4-amidino)ben2amido-3,4-dihydro-lH-l,4-benzodiazepine- 

20 2^-dione ethyl ester, 

l-isopropyl-4-(2-carbtixyelhyl)-(4-amidim))ben2amido-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione ethyl ester, 

l-isobytyl-4-(2-carboxyethyl)-(4-amidino)benzamido-3,4-dihydro-lH-l,4-benzodiazepine- 

2,5-dione ethyl ester, 
25 l-cyclohexyi-4-(2-carboxyethyl)-(4-amidino)ben2amido-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester. 

0 A solution of l-methyl-4-(2-carb4>xyethyl)-7-(4-amidino)ben2amido-3,4-dihydro-lH-l,4- 
ben2odiazepine-2,5-dione ethyl ester acetate (0.2 g, 0.456 mmol) in THF (20 mL) and 50% 

30 aquet^us NaOH (3 mL) was stirred for 24 h at n)om temperature. Acetic acid was then added, 
and the solution was concentrated in vacuo. The residue remaining was purified by HPLC to 
yield 122 mg (57%) of a white fi>am (isolated by lyophylization); NMR(D20) d7.73 (2H, 
d, J=6H2, ArH), 7.63 (2H, d, J=6H2, ArH), 7.62 (IH, m, ArH), 7.54 (IH, dd, J=3, 9H2, ArH), 
7.12 (IH, d, J=9Hz, ArH), 3.87 (IH, B part, ABq, J=15H2, CH2CO) overlapping 3.84 (IH, m, 

35 complex), 3.20 (1 H, A part, ABq, J=15H2, CH2CO), 3.48 (1 H, m), 3.03 (3H, s, NCH3), 2.50 

(2H, m, complex, CH2CO); MS(FAB) m/z 424.3(MH+); High Resolution MS(FAB) calculated 
for C21H22N505 424.1620, found 424.1647. 

Using the above method, but substituting the appropriate l-alkyl-4-(2- 
carboxyethyl)-7-(4-amidino)aIkyl/ben2amido-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 
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dione ethyl ester for l.methyl-4-(2-carboxyethyl)-7-(4-amidino)benzamido-3,4-dihydro- 
lH-l/«4)en2cx«azepme-2>dione ethyl ester, there may be prepared, for example, the 
following compounds: 

l-methyI-4-(2-carboxyethyl)-7-(3-amidino)benzamido-3,4-dihydro-lH-l^ 

5 benzodiazepine-2,5-dione aKtate, 

l.methyl-4-(2-carboxyethyl)-7.(4-amidina)butahamido-3,4-dlhydro-lH-1.4- 

benzodiazeplne-2,5<ltone acetate, 

l-niethyl-4-(2-carboxyethyl)-7-(5-amldino)pentamido-3,4-dihydro-lH.l,4- 

b(Bizodia2epine-2,5-dlone acetate, 
10 l^thyl-4-(2-carboxyethyl)-(4-amldino)benzamido-3,4-dihydro-lH-l,4-benzodiazepine- 

2^-dione acetate, 

l-isopropyl-4-(2-carboxyethylH4-amidino)benzamido-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione acetate, 

l-isobytyl-4-(2-carboxyethyl)-(4-amidino)benzamidu-3,4-d.hydro-lH-l,4-benzodia2epine- 

15 2,5-dione acetate, 

l-cycIohexyl-4-(2-carboxj'ethyI)-(4-amidim>)benzamido-3,4-dihydro-lH-l,4- 

ben20diazepine-23-dione acetate. 



20 



Bcample 26 

CF3CO2- NH2+ 
H2N' ^ 




CO2H 



2,5-dione trifluoroacetate. 

25 

a) To a stirred solufion of 643 mg (2.11 mmol) of l.methyl-4-(2-caiboxyethyl)-7-amino-3,4- 
dlhydro-lH-l,4-benzodIazepine-2>dione ethyl ester (prepared from l-methyl-4-(2- 
carboxyethyl)-7-nltro-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester as a 
colorless foam as described in part (d) of example 26) in 60 mL of 0.1 N sulfuric acid at 0 °C 
30 was added a solution of 153 mg (2.21 mmol) ofsodiumnitrilein5 ml of water. After 10 min., a 
solution of 49.0 g (211 mmol) of copper (II) nitrate hemipenlahydrate In 90 mL of water was 
added followed by 287 mg(2.(K) mmol) of copper (II) oxide. The mixture was warmed to 
ambient temperature and extracted with three portions of methylene chloride. The combined 
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extracts were washed with water, brine, dried over anhydrous magnesium sulfate, and 
concentrated in vacuo. Chromatography (silica gel 60, gradient elation from 1:2 etiiyl 
acetate/hexane to ethyl acetate, Rf = 0.2 in 2:1 ethyl acetate/hexane on silica) gave 353 mg 
(55%) of l-methyM-(2-carboxyetliyI)-7.hydroxy-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 
5 dione ethyl ester.as a colorless stable foam. NMR (300 MHz, CDOs) d 8.60 (IH, bs, Ar- 
OH), 7.52 (IH, bs, Ar-H), 7.1-7.0 (2H, m, Ar-H), 4.12 (2H, q, J=73 Hz, CX:H2CH3), 4.07 (IH, 
d, J=14.7 Hz, NCHHCON), 3.90 (2H, m, NCH2CH2), 3.86 (IH, d, J=14.7 Hz, NCHHCON), 
333 (3H, s, NCH3), 2.70 (2H, m, NCH2CH2), 1^3 (3H, t, J=73 Hz, OCH2CH3)); Exact mass 
(FAB, M+H+) calcd for C15H19 N2O5: 307.1294; Found: 307.1289, 
10 Using the above procedure, but substituting the appropriate l-aIkyl-4-(2- 

carboxyethyI)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester for 1- 
methy-I-4-(2-carboxyethyI)-7-nitro-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
ester, there can be prepared, for example, the following compounds: 

l-ethyl-4-(2-carboxyethyI)-7-hydroxy-3,4-dihydro-lH-l,4-benzodiazepine-23-dione ethyl 
15 ester, 

l-isopropyl-4-(2-carboxyethyl)-7-hydroxy-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
ethyl ester, 

l-isobytyl-4-(2-carboxyethyl)-7-hydrt)xy-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
ethyl ester, 

20 l-cyclohexyl-4-(2-carboxyelhyl)"7-hydroxy-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione 
ethyl ester. 

b) To a stirred solution of 121 mg (0395 mmol) of l-methyU-(2-carboxyethyl)-7-hydroxy- 
3,4-dihydro-lH-l,4-benzodlazepine-2,5-dione ethyl ester and 93.0 mg (0.474 mmol) of a- 

25 bromo-p-tolylnitrile in 2 ml of dry dimethylformamide was added 60.0 mg (0.434 mmol) of 
potassium carbonate. The mixture was stirred overnight at ambient temperature then 
partitioned between ethyl acetate and water- The tirganic phase was separated and washed 
with water, brine, dried over anhydrous magnesium sulfate, and concentrated in waio. 
Chromatography (silica gel 60, gradient elution from 2:1 ethyl acetate/hexane to ethyl 

30 acetate, Rf = 035 in 2:1 ethyl acetate/hexane im silica) gave 125 mg (75%) of l-methyl-4-(2- 
carboxyethyl)-7-(4-cyanobenzyloxy)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
ester as a colorless foam. ^H NMR (3(K) MHz, CDCI3) d 7.68 (2H, d, J=8.8 Hz, NC-Ar-H2), . 
7.54 (2H, d, J=8.8 Hz, NC-Ar-H2), 

7.52 (IH, bs, O-Ar-H), 7.13 (2H, bs, O-Ar-H), 5.16 (2H, ADq, J=12.7 Hz, ArCH20), 
35 4.13 (2H, q, J=73 Hz, OCH2CH3), 4.03 (1 H, d, J=14.7 Hz, NCHHCON), 3.92 (2H, m, 
NCH2CH2), 3.84 (IH, d, J=14.7 Hz, NCHHCON), 3.34 (3H, s, NCH3), 2.70 (2H, m, 
NCH2CH2), 1.24 (3H, t, J=73 Hz, OCH2CH3); Exact mass (FAB, M+H+) calcd for C23H24 
N3O5: 422.1716; Found: 422.1744. 
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Using the above procedure, but substituting the appropriate l-aikyl-4-(2- 
carboxyethyI)-7-hydroxy.3,4-dihydro«lH-l,4-benzodiazepine-2>dione ethyl ester for 1- 
inethyl-4-(2-carboxyethyl)-7-hydroxy3,4-dihydro.l//-l,4.benzodia2epine-2,5-dione ethyl 

ester there may be prepared, for example, the following compounds: 
5 l.ethyI-4-(2<arboxyethyl)-7-(4<yanobenzyJ)oxy-3,4Klihydro-lH.l,4.benzodiazepi^ 

dione ethyl ester, 

WsopropyM.(2<arboxyethy!).7.(4K:yanoben2yl)oxy.3,4-dihydro-lH.l,4-^^^ 
23-dione ethyl ester, 

l-isobytyl-4-(2<arboxyethyI)-7-(4-cyanobenzyl)oxy-3,4Kiihydro-lH-l,4-be^^^ 

10 2,5-dione ethyl ester, 

l<ycIohexy!-4-(2-carboxyethyl)-7-{4-cyanobenzyl)oxy-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione ethyl ester, 

l-ethyl-4-(2<arboxyethyl)-7-{3<yanobenzyI)c)xy-3,4-dihydro-lW-l,4-benzodiazepine^^^ 
dione ethyl ester, 

15 14sopropyl-4.a-carboxyethyl)-7.{3<yanobenzyl)oxy.3,4Hfihydro-lH-l,4-benzod 
2,5-dione ethyl ester, 

I-isobytyl-4-(2<arboxyethy0-7-(3-cyanobenzyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine- 
2,5-dione ethyl ester, 

l-cyciohexyM-(2-carbox>'ethyl)-7-{3-cyanobenzyl)oxy-3,4-dihydro-lH-l,4- 

20 benzodiazepine-2>dione ethyl ester, 

l-ethyl-4-(2-carboxyethyI)-7-(4-cyanobufyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine-2,5- 

dione ethyl ester, 

l.isopropyl-4-(2-^rboxyethyI)-7.(4-cyanobutyf)oxy-3,4-dihydro-lH-l,4-benzodia2epi 
2,5-dione ethyl ester, 

25 l-isobytyl-4-(2-carboxyethyI)-7-{4-cyanc)butyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine^ 
2,5-dione ethyl ester, 

l-cydohexyl-4-(2-carboxyethyl)-7-(4-cyanobutyl)oxy-3,4-dihydro-l//-l,4-benzodiazepine- 
2,5-dione ethyl ester. 

30 c) Hydrogen sulfide gas was bubbled into a solution of 83.6 mg (0.198 mmol) of l-methyl-4-{2- 
carboxyethyl)-7-(4-cyanobenzyloxy)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 
ester in 3 mL of 1:1 pyridine/ triethylamine ft)r 15 min and the mixture was warmed in a 50 °C 
oil bath for 4 h. After e\'aporation of the solvent, the residue was taken up in 6 mL of 5:1 
methylene chloride/methyl iodide and warmed at 50 **C for 1 h. The solution was again 

35 concentrated and the residue redissolved in 3 mL of methanol containing 05 g of ammonium 
acetate. The mixture was heated at 50 °C for 12 h, concentrated to a volume of 1 mL, and 
purified by reverse phase HPLC (Rainin Microsorb 1/2" C-18)- The product was eluted with a 
solvent gradient of 0:100 acetonitrile {t).l% trifluoroacetic acid) /water (0.1% trifluoroacedc 
acid), time 0 to 10 min, to 5050 acetonitrile (0.1% trifluoroacetic add)/water (0.1% 
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trifluoroacetic acid), time 10 to 40 min, fIow=12 ml/min, Rt=352 min, uv detection at 254 nM. 
Concentration of the clean fractions gave 70.0 mg (65%) of l.methyI-4-(2-carboxyethyl)-7-(4. 
amidinobenzyloxy)-3,4-d ihyd ro-1 H-1 ,4-ben2od iazepine-2^ione ethyl ester 
trifluoroacetate as a colorless amorphous solid. NMR (300 MHz, 1:1 D20/d6.acetone) d 
5 7JR5 (2H, d, J=73 Hz, HNC-Ar.H2), 7.68 (2H, d, J=7.5 Hz, HNC-Ar.H2), 7.40-7.25 (3H, m, O- 
Ar-H3), 524 (2H, s, ArCH20), 4.07 (IH, d, J=15.1 Hz, NCHHCON), 4.04 (IH, m, 
NCHHCH2), 4.02 (2H, q, ]=73 Hz, OCH2CH3), 3.82 (IH, d, ]=15.1 Hz, NCHHCON), 3.71 
(IH, ddd, J=14.2, 5.9, 5.9 Hz, NCHHCH2), 3.29 (3H, s, NCH3), 2.65 (2H, m, NCH2CH2), 1.11 
(3H, t, 1=73 Hz, OCH2CH3); Exact mass (FAB, M+H+) calcd for C23H27 N4O5: 439.1981; 

10 Found: 439.1977, 

Using the above procedure, but substituting the appropriate l-aIkyl-4-(2- 
carboxyethyl)-7-(cyanobenzyl/alkyl)oxy-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione 
ethyl ester for l-methyl-4-(2-carboxyethyl)-7-(4-cyanoben2yl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dlone ethyl ester there may be prepared, for example, the following 

15 comptiunds: 

l-ethyl-4-(2-carboxyethyl)-7-(4-amidinobenzyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine 
2,5-dione ethyl ester, 

l-isopropyi-4-(2-carboxyethyl)-7-(4-amidini>benzyl)oxy-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 
20 l-isobytyl-4-(2-carboxyethyl)-7-(4-amidinobenzyi)(>xy-3,4-dihydro-lH-l,4- 

benzodiazeplne-2,5-dione ethyl ester, 

l-cyclohexyl-4-(2-carboxyethyl)-7-(4-amidinobenzyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5~dione ethyl ester, 

l-ethyM-(2-carb()xyethyI)-7-(3-amidinobenzyl)t)xy-3,4-dihydro-lH-l,4-benzodiazepine- 

25 2,5-dione ethyl ester, 

l-isopropyl-4-(2-carbt)xyethyl)-7-(3-amidini)benzyl)(>xy-3,4-dihydro-lH-l,4- 

benz()diazepine-2,5-dione ethyl ester, 

l-isobytyl-4-(2-carboxyethyl)-7-{3-amidini)benzyl)oxy-3,4-dihydro-lH-l,4- 

benz(xJiazepine-2,5-dii)ne ethyl ester, 
30 l-cyclohexyl-4-(2-carb()xyethyl)-7-(3-amidinobenzyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester, 

l-ethyl-4-(2-carboxyethyl)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine- 
23-dione ethyl ester, 

l-isopropyl-4-(2-carbt)xyethyl)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-l,4- 

35 benzodiazepine-2,5-dit)ne ethyl ester," 

l-isobytyl-4-(2-carboxyethyl)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-l,4-benzodiazepine- 

2,5-dione ethyl ester, 

l-cyclohexyl-4-(2-carboxyethyI)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester. 
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d) To a stirred, 0 -C solution of 373 mg (0.()690 mmol) of l-methyl-4-(2-carboxyethyl)-7-(4- 
amidinoben2yloxy)-3,4^ihydro-lH-l,4-benzodiazepine-2>dione ethyl ester 
trifluoroacetateinlmL of tetrahydiofuran was added 028 mLoflNaqueous sodium 

5 hydroxide and the mfxture warmed to ambient temperature over 1 h. The reaction was 
acidified with 50 iriL of acetic add, concentrated In vacuo, and purified by reverse phase 
HPIjC(RaininMiciosorbl/2-C-18).Tl« product was elutedwithasoWent^^^^^ 
acetonitrile (0.1% trifluoioacetic add) /water (0.1% trifluoroacetic add), time 0 to 10 min, to 
5050 acetonitrile CO-1% trifluoroacetic acid)/water (0.1% trifluoroacedc acid), time 10 to 40 

10 min,flow=12mi/min,Rf=3Z4min,uvdetectionat254nM.Concentrationofthedean 

fracHons gave 26.6 mg (75%) of l-methyl-4-(2-carboxyethyl)-7-(4-amidinoben2yloxy)-3,4. 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoroacetate as a colorless amorphous soUd. 
iH NMR (300 MHz, 1:1 DiO/d^^cetone) d 7.75 (2H, d, J=83 Hz, HNC-Ai>H2), 7.60 (2H, d, 
J=83 Hz, HNC-Ar-H2), 732-7.18 (3H, m, 0-Ar-H3), 5.16 (2H, s, AxCBjO), 4.01 (IH, d, J«15.1 

15 Hz, NCHHCON),4iM (IH, ddd, J=142, 73, 73 Hz, NCHHCH2), 3.77 (IH, d, J=15.1 Hz, 
NCHHCON), 3.67 (IH, ddd, J=14.2, 5S, 5.8 Hz, NCHHCHz), 3.20 (3H, s, NCH3), 2.59 (2H. 
m, NCH2CH2);Exact mass (FAB, 1^+H*) calcd ft.r C21H23 N4O5: 411-1668; Found: 411.1701. 

Using the above procedure, but substituting the appropriate l-alkyl-4-(2- 
carboxyetiiyI)-7-{amidinobenzyl/alkyl)oxy-3.4-dihydro-lH-l,4-benzodiazepine-2,5-dione 

20 etiiyl ester for l-methyl-4-(2-carboxyetliyI)-7-(4-amidinobenzyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5Kiione ethyl ester there may be prepared, for example, the following 
compounds: 

l.ethy!-4-{2-carboxyethyl)-7K4-amidinobenzyl)oxy-3,4-dihydro-lH.l,4-benzodia2epine. 

2,5Kiione trifluoracetate, 
25 l.isopropyl-4-a-carbo)0fethyl)-7-(4-amidinobenzyl)oxy.3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate, 

l.isobytyI-4-(2-carb«xyethyI)-7-(4-amidinobenzy!)«»xy-3.4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione trifluoracetate, 

l-cyclohexyl-4-(2-carboxyethyl)-7-(4-amidini)benzyl)oxy-3,4-dihydro-lH-l,4- 

30 benzodiazepine-2,5-dione trifluoracetate, 

l-ethyl-4-(2<arboxyethyl)-7-(3-amidinobenzyl)oxy-3,4-dlhydro-lH-l,4-ben2odiazepine- 

2,5-dione trifluoracetate, 

Wsopropyl-4-(2-carboxyethyl)-7-(3-amidinobenzyl)oxy-3,4-dihydro-lH-l,4- 

benzodiazeplne-2,5-dione trifluoracetate, 
35 l-lsobytyl-4-(2-carboxyethyl)-7-(3-amidinobenzyl)oxy-3,4-dihydro-lH-l,4- 

ben2odiazepine-2,5-dione trifluoracetate, 

l-cyclohexyl-4-(2-carboxyethyl)-7-{3-amidinobenzyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazeplne-2,5-dione trifluoracetate. 
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l-ethyl-4-(2-carboxyethyl)-7-(4-amidinobutyl)oxy-3,4-dihydro-lH-14-benzodiazepine- 

2,5-dione trifiuoracetate, 

l-isopropyl-4-(2-carboxyethyl)-7-(4-amidin(>butyI)oxy-3,4-dihydro-lH-l,4- 

benzodiazepine-23-dione trifluoracetate, 
5 l-isobytyl-4-(2<arboxyethyl)-7-(4-amldinobutyI)c)xy-3,4-dihydro-lH-l,4^^ 

2^dione trifluwracetate, 

l-cyclohexyM-(2-carboxyethyl)-7-{4-ainidinobutyl)oxy-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione trifluoracetate. 



10 



Example 27 




COgH 



U(4'Chlorobenzyl)'4'(2'Carboxyethyl)-7'(4'amidiiwbenzyloxy)'^^^ 
15 bcttzodiazephte-2,5-(iiotte trifltioroacetate, 

a) To a stirred solutum of lO.l) g (59.8 mmol) of 5-hydroxy-2-nitrobenzaIdehyde and 12.3 g 
(62.8 mmol) of a-bromo-p-tolylnilrile in 50 ml of dry dimethyi-formamide was added 9.10 g 
(65.8 g) of anhydrous potassium carbonate. The mixture was warmed to 50 **C for 2 h and 

20 partitioned between water and ethyl acetate. The organic phase was washed with 1 N 
sodium bicarbonate, water, brine, and dried over anhydrous magnesium sulfate. 
Concentration gave 13.8 g (S2%) of 5-(4-cyanobenzyloxy)-2-nitroben2aldehyde. NMR (300 
MHz, d^-acetone) d 10.39 (IH, s, Ar-CHO), 8.23 (IH, dj=9.0 Hz, OAr-H), 7.85 (2adJ=83 
Hz, NC-Ar-H2), 7.77 (2H, d, J=8.3 Hz, NC-Ar.H2), 7.48 (IH, dd, J=9.0, 2.9 Hz, O-Ar-H), 7.43 

25 (IH, d, ]=2.9 Hz, O-Ar-H), 5.50 {2H, s, ArCH20). 

b) Potassium permanganate (6.18 g, 39.1 mmol) was added in portions to a stirred solution of 
13.8 g (48.9 mmol) of 5-(4-cvanobenzyIoxy)-2-nitnibenzaldehyde and 158 g {4M mmol) of 
tetrabutylammonium bromide in 70 mL of pyridine. After 1 h, the solvent was removed in 

30 vacuo and the residue was partitioned between ethyl acetate and water. Sodium hydrogen 
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sulfite was added todestroy excess permanganate and the aqueous phase was separated and 
extracted with ethyl acetate. The combined organics were washed with 1 N sodium 
hydrogen sulfate, brine, dried over anhydrous magnesium sulfate, and concentrated to give 
14.6 gof 5-(4<yanoben2yloxy)-2-nitroben2oic acid as a powder, used without further 
5 purification. 1h NMR (300 MHz, d^-acetone) d 8.07 (IH, d, J=8.8 Hz, O-Ar-H), 7.86 (2H, d, 
J=83 Hz, NC-Ar^Hz), 778 (2H, d, J=83 Hz, NC-Ar-Hz), 739 (IH, d, J=2.9 Hz, O-Ar-H), 736 
aH, dd. J=8.8, 29 Viz, O-Ar-H), 5.48 (2H, s, A1CH2O). 

c) Oxalyl chloride (5.70 mL, 65.4 mmol) was added slowly to a rapidly stirred suspension of 
10 14.6 g (48.9 mmol) of5K4-cyanobenzyloxy)-2-nitrobenzoic acid and 2 mL of 

dimethylfbrmamide in 100 mL of benzene. When gas evolution ceased, the solution was 
heated briefly to 60 'C, concentrated in vacuo, and redissolved in 75 mL of tetrahydrofuran. 
This solution was added dropwise to a rapidly stirred suspension of 8.50 g (553 mmol)of b- 
alanine ethyl ester hydrochloride and 21.1 r(251 mmol) of sodium bicarbonate in325 mL of 

15 2:1 tetiahydrofuran/waterata-C. The mixture was warmed to ambient temperature for 12 h 
and the tetrahydmfumn was removed in vacuo. The residue was partitioned between ethyl 
acetate and 1 N sodium bicarbonate and the aqueous phase was separated and extracted with 
ethyl acetate. The combined organics were washed with 1 N sodium hydrogen sulfate, water, 
brine, dried over anhydrous magnesium sulfate, and concentrated to give 17.7 g (91%) of N-(5- 

20 (4<yanobenzyloxy)-2-nitrobenzoyI)-b-alanine ethyl ester as a tan powder. 1h NMR (300 
MHz, CDCI3) d 8.11 (IH, d, J=83 Hz, O-Ar-H), 7.71 (2H, d, J=83 Hz, NC-Ar-H2), 732 (2H, 
d J=83 Hz, NC-Ar-H7), 7.01 (2H, m, O-Ar-Hi). 630 (IH, bt, J=5.9 Hz, N-H), 5.21 (2H, s, 
ArCHiO), 4.14 (2H, q, J=73 Hz, OCH2CH3), 3ii9 (2H, bq, J=5.8 Hz, NCH2CH2), 2.70 (2H, t, 
1=53 Hz, NCH2CH2), 1.26 (3H, t, J=73 Hz, OCH2CH3); Exact mass (FAB, M+H+) calcd for 

25 C20H2O N3O6: 398.1352; Found: 398.1343. 

d) TinOl) chloride (12.2 g, 64.4 mmol) was added to a solution of 5.12 g (12.9 mmol) of N-(5- 
(4<yanobenzyloxy)-2-nitrobenzoyl)-b-alanine ethyl ester in 40 mL of 1:1 eUiyl 
acetate/ethanol and die mixture heated to 71) for 15 min, ccwied, and poured into a mixture 

30 of ice water, 1 N sodium bicarbonate, and ethyl acetate. 1 N sodium hydroxide was added 
carefully until a dear solution resulted and tiie aqua)us phase was separated and extracted 
with ethyl acetate. The combined organics were washed witii water, brine, dried over 
anhydrous magnesium sulfate, and concentrated to give a dark solid tfiat was purified by 
chromatography (silica gel-60, 1:1 ethyl acelate/hexane) to give 231 g (53%) of N-(5-(4- 

35 cvanobenzyloxy)-2-aminobenzoyl)-b-alanine ethyl ester as a light yellow solid. 1h NMR 
(300 MHz, CDCl3)d 7ii7 (2H, d, J=83 Hz, NC-Ar-Hz), 732 (2H, d, J=83 Hz, NC-Ar-H2), 
6.94 (IH, d, J=2.9 Hz, O-Ar-H), 6.S9 (IH, dd, J=2.9, 8.8 Hz, O-Ar-H), 6.78 (IH, b, N-H), 6.66 
(IH, d, j'=8.8 Hz, O-Ar-H), 5.04 (2H, s, ArCHiO). 4.16 (2H, q, J=73 Hz, OCH2CH3), 3.66 (2H, 
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bq, J=5^ Hz, NHCH2CH2), 2.62 {2H, t, Hz, NHCH2CH2), 127 (3H, t, J=73 Hz, 
OCH2CH3); Exact mass (FAB, M+H+) calcd for C20H22N3O4: 368.1610; Found: 368.1603. 



e) A solution of 1.03 g (2.80 mmol) of N-(5-(4-cyanobenzyloxy)-2-aminobenzoyI)-b-alanine 

5 ethyl ester, 394 mg (2.80 mmol) of p-chlorobenzaldehyde, and 20 mg of p-toluenesulfonic add 
in 30 mL of toluene was heated at reflux tlirou^h a Dean-Stark trap for 45 min. The solvent 
was removed in vacuo and the residue was dissolved in 15 mL of trifluoroacetic add. 
Triethylsilane (1.34 mL, 8.40 mmol) was added and the mixture was stirred at room 
temperature for 12 h, concentrated in vacuo, and partitioned between 1 N aqueous sodium 

10 bicarbonate and ethyl acetate. The organic phase was washed with water, brine, dried over 
anhydrous magnesium sulfate, and concentrated. Chromatography (silica gel-60, 2:3 etfiyl 
acetate/hexane) gave 820 mg (59%) of N-(5-(4-cyanobenzyloxy)-2-(4- 
chlorobenzylamina)benzoyl)-b-alanine ethyl ester as a colorless solid. ^H NMR (300 MHz, 
CDC\3) d 7.66 (2H, d, J=7.8 Hz, NC-Ar-H2), 7.51 (2H, d, ]=7.8 Hz, NC-Ar-H2), 7.27 (4H, s, 

15 CIArH4), 6.98 (IH, d, J=2.() Hz, O-Ar-H), 6.89 (1 H, dd, J=2.(), 93 Hz, 0-Ar-H), 6.78 (IH, b, N- 
H), 6.66 (IH, d, J=9.3 Hz, 0-Ar-H), 5.03 (2H, s, ArCH20), 432 (2H, s, ClArCH2), 4.17 (2H, q, 
J=73 Hz, OCH2CH3), 3.65 (2H, bq, J=5.7 Hz, NHCH2CH2), 2.62 (2H, t, J=5.7 Hz, 
NHCH2CH2). L28 (3H, t, J=73 Hz, OCH2CH3); Exact mass (FAB, M+H+) calcd for 
C27H27CIN3O4: 492.1690; Found: 492.1681 . 

20 

f) To a rapidly stirred mixture of 820 mg (1.67 mmol) of N-(5-(4-cyanobenzyloxy) -2-(4- 
chIorobenzylamino)benzoyl)-b-alanine ethyl ester in 20 mL of 3:1 methylene chloride/water 
at ambient temperature was added 174 mL (2.(K) mmol) of bromoacelyl bromide via syringe. 
After 6 h, an additional 100 mL (1.15 mmol) was added and the mixture stirred for 12 h. The 

25 aqueous phase was discarded and the organic layer washed with 1 N aqueous sodium 

bicarbonate, brine, dried over anhydrous magnesium sulfate, and concentrated. The residue 
was dissolved in 5 mL of dimethylformamide, 1 .iKS g (3.33 mmol) of cesium carbonate was 
added, and the mixture warmed briefly to 60 **C and allowed to stir at ambient temperature 
for 12 h. The resulting suspension was partitioned between ethyl acetate and water and the 

30 organic phase was separated and washed with water, brine, dried over anhydrous 
magnesium sulfate, and concentrated. Chromatography (silica gel-60, 1:1 ethyl 
acetate/hexane) gave 574 mg (65%) of l-(4-chlorobenzyl)-4-(2-carboxyethyl)-7-(4- 
cyanobenzyU)xy)-3,4-dihydri)-lH-l,4-benzi>di<izepine-2,5-dione ethyl ester as a colorless 
foam. ^H NMR (3(H) MHz, CDCI3) d 7.68 (2H, d, J=8.3 Hz, NC-Ar-H2), 7.51 (2H, d, J=83 Hz, 

35 NC-Ar-H2), 7.35 (1 H, d, J=3.0 Hz, O-Ar-H), 7.24 (2H, d, J=9.7 Hz, ClArH2), 7.10 (IH, d, J=8.8 
Hz, O-Ar-H), 7.07 (2H, d, J=9.7 Hz, CIArH2), 7.01 (IH, dd, J^^.O, SJSk Hz, O-Ar-H), 5.15 (IH, 
d, 1=13.2 Hz, ArCHHO), 5.10 (1 H, d, J=132 Hz, ArCHHO), 5.08 (IH, d, J=15.6 Hz, CIArCHl), 
5.91 (IH, d, J=15.6 Hz, CIArCH2), 4.14 (2H, q, J=7.3 Hz, OCH2CH3), 4.13 (IH, d, J=14.7 Hz, 
NCHHCON), 4.00 (IH, m, NCHHCH2), 3.89 (IH, d, J=14.7 Hz, NCHHCON), 3.88 
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(NCHHCH2), 2.6S (2H, NHCH2CH2), 1 -26 (3H, t, J=73 Hz, CXH2CH3); Exact nuiss 
(FAB, M+H+)calcd for C29H27aN305: 532.1639; Found: 53Z1628. 

g) Hydrogen sulfide gas was bubbled into a solution of 295 mg (0555 mmol) of H*- 
5 chlorobenzyl)-4-(2-carboxyethyI)-7-(4-cyanobenzyloxy)-3,4-dihydro-IH-l,4- 

benzodiazepine-2,5-dione ethyl ester in 4 mL of 1:1 pyridine/triethylamine for 15 nun and 
the mixture was wanned in a 50 »C oil bath for 12 h. After evaporation of the solvent the 
residue was taken up in 4 mL of 3:1 methylene chloride/methyl iodide and heated at reflux 
for Ih. Thesolutionwasagain concentrated and the residue redissoh^ed in 3 mL of methanol 

10 containing05gofammoniumacetate.Themixturewasheatedat50''Cfor4h,concentrated 
to a volume of 1 mL. and purified by reverse phase HTLC (Rainin Microsorb 1/2" C-18). Ihe 
produclrwas eluted with a solvent gradient of 0:100 acetonitrile (0.1% trifluoroacetic acid) 
/water (0.1% trifluoroacetic acid) to 50:50 acetonitrile (0.1% trifluoroacetic add)/water 
(0.1% trifluoroacetic acid), time 0 to 30 min, flo.v=12 ml/min, Rt=39.9 min, uv detection at 230 

15 nM. Concentration of the dean fractions gave 215 mg (60%) of l-(4<hlorobenzylH^- 

carboxyethyl)-7-(4-amidinobenzyloxy)-3>4-dihydro-lH-l,4-ben2odlazepine-2,5^ione ethyl 

ester trifluon«cetate as a colorless amorphous solid. iH NMR (300 MHz, dWone) d 8.60 
(IH, b, NH), 7.95 (2H, d, J=8J Hz, HNC-Ar-H2), 7.73 (2H, d, ]=83 Hz, HNC-Ar-Hz), 7.40 
(IH, d, J=93 Hz, 0-Ar-H), 7.32-7.16 {6H, m, O-Ar-H. ArH4CI). 534 (IH, d, J=16.1 Hz, 
20 NCHHAr), 5.27 (2H, s, ArCHlO), 4.94 (IH, d, J=16.1 Hz, NCHHAr), 4.24 (IH, d, J=14.7 Hz, 
NCHHCON), 4.11 (2H, q, J=7.3 Hz, OCH2CH3), 4.04 (IH, m, NCHHCH2), 3.94 (IH, d, J=14.7 
Hz, NCHHCON), 3.80 (IH, m, NCHHCH2), 2.68 (2H, bt, J=6.8 Hz, NCH2CH2), 1.22 (SH, t, 
1=7.3 Hz, OCH2CH3); Exact mass (FAB, M+H*) calad for C29H30a N4O5: 549.1905; Found: 
549.1912. 



25 



h) To a stirred, 0 "C solution of 104 mg (0.160 mmol) of l-(4-chtorobenzyl)-4-(2- 
carboxyethyI)-7-(4-amidinobenzyloxy)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl 

ester trifluoroacelate in 15 mL of tetrahydrofuran was added 0.48 mL of 1 N aqueous sodium 
hydroxide and tlie mixture warmed to ambient temperature over 2 h. The reaction was 

30 addified with 0.10 mL of acetic acid, concentrated in vacuo, and purified by reverse phase 
HPLC (Rainin Mic««orb 1/2" C-18). Tlie product was eluted with a solvent gradient of 0:100 
acetonitrile (0.1% trifluoroacetic add) /water (0-1% trifluoroacetic add) to 5050 
acetonitrile (0.1% trifluonwcetic add)/water (0.1% trifluoroacetic add), time 0 to 30 min, 
flow=12 ml/min, Rt»29.1 min, uv detection at 230 nM. Lyophilization of the dean fractions 

35 gave 90.0 mg (90%) of H4<hlorobenzyl)-4-(2-carboxyethyl)-7-(4-amldinobenzyloxy)-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione trifluort»acetate as a coloriess powder. ^H NMR 
(300 MHz, d6-acetone) d 10.80 (IH, b, NH), 8.7t) (IH, b, NH), 7.94 (2H, d, J=8.8 Hz, HNC-Ar- 
H2), 7.71 (2H, d, J=8.8 Hz, HNC-Ar-Hi), 7.41 (1 H, d, J=8i? Hz, O-Ar-H), 732-7.16 (6H, m, O- 
Ar-H, ArH4a), 536 (IH, d. J=15ii Hz, NCHHAr), 524 (2H, s, ArCH20), 4.92 (IH, d, J=15.6 
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Hz, NCHHAr), 4.23 (IH, d, J=14.7 Hz, NCHHCON), 4.03 (IH, m, NCHHCH2), 3.98 (IH, d, 
J=147 Hz, NCHHCON), 3.81 (IH, m, NCHHCH2), 2.71 (2H, bt, J=6.8 Hz, NCH2CH2); Exact 
mass (FAB, M+H"*") calcd for C27H26CI N4O5: 521.1592; Found: 521.1581. 

5 Example 28 




7'(methyl)'4'(2'Carboxycthylh7-(4'autidinophcnyl)ethy^^ 
10 bciizodiazcpuie'2,5'dione trifluoracetate. 

a) l-methyI-4-(2<arbt)xyethyl)-7-(4-amidinophenyi)ethynyl-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5-dione ethyl ester was prepared using the method employed in part (h) of 
example 19. Tlius, from 0.242 grams of l-methyI-4-(2<arboxyethyI)-7-(4- 

15 cyanophenyl)ethynyl-3,4-dihydro-lH-l,4-benzodiazepine-2Adione ethyl ester was 

prepared 0.145 grams (56%) of l-methyl-4-{2-carboxyelhyI)-7-(4-amidinophenyl)ethynyl- 
3,4<lihydro-lH-l,4-benzodia2epine-2>dii>ne ethyl ester. The product was purified by 
reverse phase HPLC {Column: Dynamax 6()A CIH, Method: 30:70 acetonitrile (0.1% 
trifluoroacetic acid) /water (0.1% trifluorDacetic acid), time 0 to 10 min, 30:70 acetonitrile 

20 (0.1% trifluoroacetic acid) /water (0.1% trifluoroacetic acid) to 70:30 acetonitrile (0.1% 
trifluoroacetic acid)/water (0.1% trifluoroacetic acid), time 10-40 min, 70:30 acetonitrile 
(0.1% trifluoroacetic acid)/water {0.17o trifluoroacetic acid), time 4()-55min, flow^lO 
ml/min, Rt=28.9 min, uv detection at 254 nM). ^ H NMR (31H) MHz, D2O) d 7.89 (IH, d, 
3JHH=2Hz, C6-H), 7.80 (5H, m, C8-H, o,m-ArH), 7.46 (IH, d, 3JHH=9 Hz, C9-H), 4.17 (IH, 

25 d, J=15Hz, C3-H), 4.06 (IH, dl, 2JHH=14Hz, 3JHH=7Hz, NCHHCH2CO2), 3.92 (IH, d, J=15 
Hz, C3-H), 3.77 (IH, dt, 2JHH=14H2, 3JHH=7Hz, NCHHCH2CO2), 3.37 (3H, s, NCH3), 2.71 
(2H, m, NCH2CH2CO2); Mass spectrum (FAB, M+H+) calcd for C24H25N4O4: 433.2; Found: 
431.2. 

Using the abt>ve procedure, but substituting the appropriate 4-(2-carboxyethyl)-3,4- 
30 dihydro-lH-l,4-benzodia2epine-2,5-dione ethyl ester for l-methyI-4-(2-carboxyethyl)-7-(4- 
cyanophenyl)ethynyI-3,4-dihydro-lH-l,4-benzodia2epine-2Adione ethyl ester there was 
prepared, for example, the following comptiunds: 
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l.inethyI-4K2-<arboxyethyl)-7.{3-amidinophenyI)ethynyl-3,4.dihydro.lH-l,4. 

benzodiazepine-2^,dione ethyl ester 

l^thyl-4-(2-carboxyethyl)-7-(4-amidinophenyl)ethynyl-3.4-dihydto-lH-l,4- 

benzodlazepine-2^,dione ethyl ester 
5 i-isopropyl-4-(2-carboxyethyl)-7H4-amidinophenyI)ethyi.yl-3,4-dihydro.lH.1.4. 

benzodiazepine-2^,dione ethyl ester 

l.isobutyl-4.(2<arboxyethyl).7K4-amldinophenyl)ethynyl-3.4Klihydro-lH-l,4- 
benzodia2qpine-2^,dione ethyl ester 

l.phenyl^(2-carboxyethyU-7.(4-amidinophenyl)ethynyl.3,4-dihydro-lH-l,4- 
10 benzodlazepine-2Adione ethyl ester 

b) A magnetically stirred solution of l-methyl-4-(2-carboxyethyl)-7-(4- 
amidinophenyl)ethynyl-3,4-dihydro-lH-l,4-benzodiazeplne-2^-dione ethyl acetate (0.045 
g«ms,0.1l)4mmol) in 03mLmethanolatrcH.m temperature was added 0.5mL2N sodium 

15 hydroxide. After 3(1 mins, the reaction was quenched with ImL acetic add, concentrated .« 
mcuo. diluted in a minimum of a 13 methanoI:water mixture and purified by HPLC (Column: 
Dynamax 60A 08, Med.od: 10-50% MeCN/H20 lOml/min. Detecton 254nm. r.me(%MeCN): 
OKlOaO), aO:15(10,inj./Jelect on), 10:00(10), 40:00(50), 55:00(50), 59.58(10, detect off). 
60O0(of0, Rf=32.3min) to yield 27mgs of l-(methylH-(2-<:arboxyethyl)-7-(4- 

20 amidinophenyI)ethynyl-3,4-dihydro-lH-l,4-benzodiazepinedione-2,5,dione 

trifiuoracetate. Exact mass (FAB, M.H-) calcd for C22H22N4O4: 405.1563, found: 405.1562 
Using the above procedure, but substituting the appropriate 4-(2-carbo>grethyl)^.4. 
dihydro-lH-1.4-benzodiazepine-2>dione ethyl ester for l-methyl-4-(2-carboxyethyl)-7-(4. 
amidinophenyl)ethyny|.3,4-dihyd«.-lH-M-benzodiazepine-23.dione ethyl ester there 

25 was prepared, for example, the following compounds: 

l.methyl-4-{2-carbox>'ethyl)-7-(3.amidinophenyl)ethynyI-3.4-dihydro-IH-1.4- 

ben20diazepine-2.5,dione trifiuoracetate 

l-ethyl-4-(2-carboxyethyI)-7-(4-amidrnophenyl)ethynyi-3,4-dihydro-lH-l,4. 

benzodiazepine-2,5.dione trifiuoracetate 
30 l-isopropyl-4-(2-carboxyethyl)-7-(4-amidinophenyl)ethynyl-3,4-dihydro-lH-l,4. 

benzodiazepine-2,5.dione trifiuoracetate 

l-isobutyl-4-(2-carboxyethyl)-7-(4.amidinophenyl)ethynyl-3,4-dihydro-lH-l,4- 
ben2odiazepine-2,5.dione trifiuoracetate 

l-phenyl.4-(2-carbox>'ethyl)-7-(4-amidinophenyl)ethynyl-3.4-dihydro-lH-1.4- 
35 benzodiazepine-2,5.dione trifiuoracetate 
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5 l'(4'Chlorobenzyi)'4'(2'Carboxycthyl)-7'(4'muidinophenyl)et^^^ 

benzodiazepine'2,5,iUone tri/lttoracetate, 

a) l-(4<hIoroben2yl)-4-(2<arboxyethyl)-7-(4-cyant)phenyl)ethynyl-3,4-dihydro-lH-l,4- 
benzodiazepine-2^-dione ethyl ester was prepared using the method described in part (f) of 

10 example 1. Thus, from 0.265 grams (().46mmol) of l-(4-chlorobenzyl)-4-(2-carboxyethyl)-7- 
iodo-3^-dihydro-1H-1,4'benzodiazepinedione ethyl ester and 0.127 grams (4- 
cyanophenyOethyne was prepared 0.296 grams of l-(4-chlorobenzyl)-4-(2-carboxyelhyl)-7- 
(4-cyanophenyl)etynyl-3,4-dihydro-lH-L4-benzodiazepine-2^-dione ethyl ester (99%, 
TLC, Si02, 1:1 ethyl acetate/hexane, Rf=0.38, uv positive). "^H NMR (CX)Cl3, dTMS) 7.99 

15 (IH, d, 4jhh=2H2, C6-H), 7,63 (2H, 3jhh=«Hz, ArH), 7.55 (2H, d, 3jhh=8Hz, ArH), 752 
(IH, dd, 4jhh=2H2, 3jhh=«H2, C8-H), 7.24 (2H, d, 3j,^,^=8H2, o-ArH NBn), 7.14 (IH, d, 
3jHH=8Hz, C9-H), 7.02 (2H, d, 3jj_,j^=8H2, m-ArH NBn) 5.09 (IH d, 2jhh=15Hz, 
NCHHAr), 4.98 (IH, d, 2jhh=15H2, NCHHAr), 4.12 (4H, m, OCH2, C^H, 
NCHHCH2C02), 3.95 (IH, d, 2jhh=15Hz, C3-H), 3.92 (IH, m, NCHHCH2C02), 2.68 (2H, 

20 m, CH2C02), 1.24 (3^ t, 3Jhh=7Hz, CH3) 



b) l-(4-chIorobenzyl)-4-(2-carboxyethyl)-7-(4-amidinophenyl)etynyl-3/4-dihydro*lH-l,4- 
benzodia2epine-23~dione ethyl ester was prepared using the method described in part (h) of 
example 19. Thus, from 0.15 grams (0.286mmol) of l-(4-chlorobenzyl)-4-(2-carboxyethyl)-7- 

25 (4-cyanophenyl)etynyl-3,4-dihydro-'lH-l,4-benzodiazeplnedione ethyl ester was prepared 
0.03 grams (20%) of l-(4<hlorobenzyl)-4-(2-carboxyethyl)-7-(4-amidinophenyI)etynyl-3,4- 
dihydro-lH-l,4-benzodiazepine-2,5-dione ethyl ester purified by HPLC (30-70% 
MeOH/H20 lOml/min. Detector: 254nm. Time{%MeOH): 0:IK){30), (H):15(30,inj.,detect on), 
10:IK)(30), 40:(H1(70), 55:00(70), 59:58(30, detect off), 60:0()(off), Rf=38.0min). NMR 

30 (CDCI3, dTMS) 7.99 (IH, d, '*Jhh=2Hz, C6-H), 7.74 (2H, d, 3jhh=8Hz, ArH), 7.63 (2H, d, 
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3,HH=8H^ ArHV754 OH, dd, W2Hz, 3JhH=8Hz, C8-H), 726 (2H, d, 3JHH=8Hz, o- 
MH mn), 7.16 (IH, d. 3Jhh=8Hz, C9-H), 7.07 (2H, d, 3jhh=8Hz, «-ArH NBn) 5.10 (IH, d, 
2jHH=16H2, NCHHAr), 4.98 (IH, d, 2jhh=16Hz. NCHH Ar), 4.13 (4H, m, OCH2, C3-H, 
NCHHCH2C02),3^5 {2H,in, C3-H, NCHHCH2CO2), 2.68 (2H, m^CHzCOz), 1-25 (3H, t, 
5 3jhh=7Hz,CH3) 

c)H4-chlorobenzylH-(2<arboxyethyIV7-(4-amidlnophenyl)etynyl-3,4Klihydro^^ 
benrodiazepine-^SHiione irifluoracetate was prepared ustag the method described m part 
(b) of example 27. Thuj, 30mgs of l.(4<hlo«,benzylH-<2-carboxyethyI)-7-(4. 

10 amldir.ophenyl)e.ynyl-3.4Kiihydru-lH-1.4-benzodlazepinedione ethyl ester was sapor^ified 
to yield 20mgs of H4-cWorobenzyl)-4-(2<arboxyethyl)-7-(4-anudinophenyl)etyi»yl-3,4- 
dihydro.lH-l,44)en2odiazepine-2^-dione irifluoracetate purified by HPLC (Colunm: 
Dyr,amax 60A C18, Method: 10-50% MeCN/H20 lOml/min. Detector. 254nm. Time(%MeCN): 
0:00(10), 00:15aO,inMetect on), 10:00(10), 40:00(50), 55:00(50), 5958(10, detect off), 

15 60iX)(ofO, Rf=383min). NiVIR (D2O) 7.25 (6H, m, C6-H, ArH, C8-H), 6.98 (IH, d, 

3jiTO=8Hz, C9-H), 672 (2H, d, 3JhH=8Hz, o-ArH NBn), 657 (2H, d, 3JhH-8Hz, w-ArH 
NBn) 4S2 (IH, 6. 2JhH=16Hz, NCHHAr), NCHHAr overlaps with HOD, 3.70 (IH, d, 
2jhh»15Hz, C3.H), 354 OH, m, NCHHCH2CO2), 3.43 (IK d, 2JhH=15Hz, C3-H), 330 
(IH, m, NCHHCH2CO2), 2.59 (2H, m, CH2CO2). Exact mass (FAB, M+H+) calcd for 

20 C28H24N404CI- 515.1514, found: 515:1486 



25 



Example 30 



O^COa' NH2* 
H2N N 

H 




l.ptu>»yl-4^'Cari»,xvcthyl).7-(5.guanidinopau^^^^^ 

2^-dione trifluoracetate. 



a) A solution of 2-chloro-5-nitr«benzoic acid (5,24 grams, 0.026mol), aniline (0.166mol 155 
30 grams),potassiumcarbonate(4.1grams)and0.1gramscopperoxideisheatedrefluxedfor2 
hrs. The reaction mixture was allowed to ax)! to room temperature and diluted with water 
(lOOmL), and extracted wth IXSOmL ether. The aqueous layer was made acidic by the 
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addition of cone. HCI and the mixture extracted 3X50mL ethyl acetate. The combined 
organics were dried over ma^esium sulphate, filtered and concentrated in vacuo. The 
resulting residue, N-phenyl-5-nitroanthranilic acid (11.8 grams, 12%), was used wi^ut 
further purification. NMR (D2O, CD3OD) 8.84 (IH, d, 4jhh=2Hz, C6-H), 8.15 (IH, dd, 
5 2jj^,^:=2Hz, 3JhH=8H2, C4-H), 7.42 (2H, d, m-NPh-H), 731 (3H, m,o,p-NPh-H), 7.15 (IH, 
d,3jHH=8H2, C3-H). 

Using the above method, but substituting the appropriate substituted aniline for 
aniline there may be prepared, for example, the following compounds: 

N-(4-methoxy)phenyI-5-nitroanthranilic acid, N-(4-chloro)phenyl-5-nitroanthranilic acid, 
10 N-(3-trifluromethyl)phenyl-5-nitroanthranilic acid. 

b) To a- solution of N-phenyl-5-nitmanthranilic acid (0.8 grams, 3.1mmol), in lOmL methylene 
chloride and two drops dimethylformamide was added oxalyl chloride (03mL, 3.4mmol), 
and tiie reaction stirred for 30 mins. The mixture was concentrated in vacuo, diluted with 

15 15mL methylene chloride cooled to O^^C and allowed to react with b-alanine ethyl ester 

(3.4mmol, 0522grams) and triethylamine (35mmol, ().49mL), After 1 hour, the reaction was 
concentrated in vacuo and the resulting residue purified by column chromatography onSi02 
using 25% ethyl acetate in hexane to 40% ethyl acetate in hexane (TLC, 1:2 ethyl 
acetate/hexane Rf=031, uv positive) to yield 1 gram (90%) of N-(N-phenyl-5- 

20 nitroanthranoyI)-b-alanine ethyl ester. NMR (CDCI3, dTMS) 10.38 (IH, bs, CO2H), 8.40 
(IH, d, 4jhh=2Hz, C6-H anthranoyi), 8.08 (IH, dd, 2jhh=2Hz, ^JhH^^Hz, C4-H 
anthranoyl), 7.41 {2H, t, ^JhH^RHz, i;/-NPh-H), 7.24 (3H, m, o,p-NPh-H), 7.15 (IH, d, 
3jhh=9Hz, C3-H anthranoyl), 7.U) (IH, bl, 3jhh=5Hz, C(O)NH), 4.21 (2H, q, 3Jhh=7Hz, 
OCH2), 375 (2H, q, ^}hh=6Hz, NCH2CH2CO2), 2.71 (2H, t, 3jhH=6Hz, CH2CO2), 131 

25 (3H, t, ^JhH=7Hz, CH3); ^^C NMR (CDCi3, dTMS) 172J, 167.9, 151.9, 138.7, 137.1, 129.7, 
128.1, 1255, 124.6, 123.6, 114.8, 113.2, 61.1, 35.5, 33.7, 14.2. 

Using the above method, but substituting the appropriate substituted N-aryl-5- 
nitroanthranilic acid for N-phenyl-5-nitroanthrani!ic acid there may be prepared, for 
example, the following compounds: 

30 N-(N-(4-methoxy)phenyl-5-nitn)anthranoyI)-b-alanine ethyl ester, N-(N-(4- 

chloro)phenyl-5-nitroanthranoyl)-b-alanine ethyl ester, N-(N-(4-trifluromethyl)phenyl-5- 
nitroanthranoyl)-b-alanine ethyl ester, 

c) A solutiDO of 0.8 grams (2.3mmi)I) of N-(N-phenyl-5-nitroanthranoyl)-b-alanine ethyl 

35 ester in 5mL ethanol, 2.5mL IN HCI, and 0.1 grams 10% palladium on carbon was placed under 
an atmosphere of hydrogen and stirred for 2 hrs. The mixture was filtered through CeliteCS> 
washing with ethanol water mixture. The filtrate was concentrated in vacuo and the 
resulting residue diluted with lOmL water. The mixture was cwled to 0"C and allowed to 
react witli sodium nitrite {158mgs, 2.3mmi)l) dissolved in ImL water. After 2 hrs potassium 
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iodide (23 gnuns) in 3n,L water was added and ihe reaction warmed to 50OC for 05 hrs. The 
coled mixture was dUuted with sat sodium bicarbonate and extracted 3X50mL ethyl acetate. 
Ihe combined organics were dried over magnesium suphate, filtered, concentrated m vacuo. 
and chromatographed on Si02. using 20% ethyl acetate in hexane to 60% ethyl acetate and 

5 hexane CTLC, 25%ethyl acetate/hexane, Rf=0.52 uv positive) to give 0.18 grams (18%) of N- 
(N2-phenyl-5-iodoanthranoyl)-b-alanine ethyl ester. NMR (CDQa, dTMS) 931 (IH, bs, 
NH), 7.66 (IH, d, 4jHH=2Hz, C6-H anthranoyl), 748 (IH, dd, 2JhH=2Hz, 3JhH=8Hz, C4-H 
anthranoyl), 732 (2H, m, NPh-H), 7.17 (2H. m, NPh-H), 7.10 (IH, d, 3JhH=9Hz, C3-H 
anthtanoyO, 7.04 {m. m, NPh-H), 6il5 (IH, bt, 3JhH=5Hz, C(0)NH), 4.20 (2H, q, 

10 3JhH=7Hz. OCH2), 3.69 (2H. q, 3JhH=6Hz, NCH2CH2CO2), 2.65 (2H, t, 3JhH=6H2, 

CH2CO2), 1^ (3H, t, 3JhH=7Hz, CHS); ^^C NMR (CDCI3, dTMS) 172.7, 168.0, 1512, 140.7, 
1405, 135.9, 129.4, 123.0, 1212, 1202, 1172, 77.9, 60.9,353, 33.9, 14.2. 

Using the above method, but substituting the appropriate substituted N-(N-aryl-5- 
nitroanthranoyl)-b-alanine etliyl ester for N-(N-phenyi-5-nitroanthranoyl)-b-alanine 

15 ethyl ester there may be prepared, for example, the following compounds: 

N-(N-(4-methoxy)phenvl-5-iodoanthranoyI)-b-alanine ethyl ester, N-{N-(4- 
chlDro)phenyI-5-i«doanthranoyl)-b-aIanine ethyl ester, N-(N-(4-trinuromethyl)phenyl-5- 
iodoanthranoyl)-b-alanine ethyl ester. 

20 d) To a magnetically stirred biphasic mixture of N-(N-phenyl-5-iodoanthranoyl)-b-alanine 
ethyl ester (ISOmgs, 0.41mmol), lOmL methylene chloride, lOmL water was added 
bromoacetyl bromide (0.(54mL, 0.45mm»l). After 2hrs, the layers were separated. The 
organic layer was dried over sodium sulphate, decanted, and concentrated in vacuo. The 
resulting residue was dissolved in dimethylformamide (3mL) and cesium carbonate (23 

25 molar excess, LOmmol) added. After 30 mins, the mixture was diluted with 75mL water and 
extracted with 3X50mL ethyl acetate. Tlie combined organics were dried over sodium 
sulphate, decanted, and concentrated in vacuo. The resulting residue was further purified by 
column chromatography on Si02, using 35% ethyl acetate in hexane to 65% ethyl acetate and 
hexane to yield 0.142 grams (72%) of l-phenyl-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH- 

30 l,4-benzodiazepine-25-clione ethyl ester (TLC W ethyl acetate/hexane. Rf=0.29, uv 

positive). iH NMR (CDCla, dTMS) 820 (IH, d, *JhH=2Hz, C6-H), 7.60 (IH, dd, 2JhH=2Hz, 
3jHH=8Hz, C8-H), 738 (3H, m, NPh-H), 720 (2H, m, NTh-H), 633 (IH, d, 3JhH=9Hz, C9- 
H), 421 (IH, d, 2JHH=15Hz, C3-H). 4.11 {2H, q, 3JhH=7H2, OCH2), 4.01 (IH, d, 
2JHH=15Hz, C3-H), 3.95 (2H, t, 3JhH=7Hz, NCH2CH2CO2), 2.72 (2H, m, CH2CO2), 124 

35 (3H, t, 3Jhh=7Hz, CH3); NMR (CDO% dTMS) 1712, 167.2, 165.6, 140.7, 1403, 1393, 
1393, 130J, 1293, 128.1, mi), 126.1, 89.9. 60.8, 52.6, 45.2, 32.6, 14.1. 

Using the above method, but substituting the appropriate substituted N-aryl-5- 
iodoanthranilic acid for N-(N-phenyl-5-iodoanthranoyl)-b-aianine ethyl ester there may 
be prepared, for example, die following compounds: 
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H4-methoxy)phenyI-4-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-benzodiaze^^ 
dione ethyl ester, l.(4-chloro)phenyl-4-(2-carbi>xyethyl)-7-iodo-3^-dihydro-lH-l,4- 
ben2odia2epine-23-dione ethyl ester, l-(4.trifiuromethyI)phenyl-4-(2-carboxyethyl)-7- 
iodo-3,4-dihydro-lH-l,4-benzi)dia2epine-2>dione ethyl ester. 

5 

e) l-phenyl-4-(2-carboxyethyI)-7-(N-Boc-5-amino-l-pentynyl)-3,4-dihydro-lH-l,4- 
ben2odiazepine-2,5-dione ethyl ester was prepared using the method described in part (0 of 
example 1. Thus, 71mgs of 1 -phenyl -4-(2-carboxyethy I)-7-iodo-3,4-dihydro-lH-l,4- 
benzodiazepinedione-2,5,dione ethyl ester and 30mgs of N-Boc-5-amino-l-pentyne yielded 

10 61mgs (76%) of l-phenyl-4-(2<arboxyethyI)-7-(N.Boc-5-amino-l-pentynyl):3,4.dihydro- 
lH-l,4-benzodiazepine-2,5-dione ethyl esler. NMR (CDCI3, dTMS) 7.90 (IH, d, 
4jhh=2Hz, C6-H), 737 (6H, m, C8-H, NPh-H), 6.69 (IH, d, 3JhH=9Hz, C9-H), 4.72 (IH, bs, 
NH), 4.21 (IH, d, 2JHH=:15H2, C3-H), 4.11 (2H, q, ^'^JhH=7H2; OCH2), 4.00 (IH, d, 
2jhh=15H2, C3-H), 3.96 (2H, t, ^'^Jhh=7H2, NCH2CH2CO2), 3.25 (2H, bq, 3JhH=7Hz, 

15 CH2NH), 2.72 (2H, m, CH2CO2), 2.44 (2H, ^^JhH=7H2, CCCH2), 1.76 (2H, p, 3jhh=7H2, 
CH2CH2CH2), 1.43 (9H, s, C(CH3)3), 1^3 (3H/t ^'^JHH=7H2, CH3); ^^C NMR (CDCI3, 
dTMS) 171.3, 1673, 166.4, 155.9, 14l).(), 139.7, 134.5, 133ii, 129.4, 129.1, 128.1, 127.9, 124.3, 
121.7, 90.0, 795, 60.8, 52.6, 45.1, 39.7, 32.7, 28.7, 28.4, 16.9, 14.1. 

Using the above procedure, but substituting the appropriate l-aryl-4-(2- 

20 carboxyethyl)-7-iodt>-3,4-dihydro-lH-l,4-ben2odla2epinedione-2,5,dione ethyl ester for 1- 
phenyM-(2-carboxyethyl)-7-iodo-3,4-dihydro-lH-l,4-ben2odia2epinedione-2,5,dione 
ethyl ester and amino or cyano alkyne for N-Boc-5-amino-l-pentyne there may be prepared, 
for example, the following ct)mpounds: 

l-(4-methoxy)phenyl-4-(2-carboxyethyl)-7-(N-Doc-5-amino-l-pentynyl)-3,4-dihydro-lH- 

25 l,4-ben2odiazepine-2,5-dit)ne ethyl ester, 

l-(4-chloro)phenyl-4-(2-carboxyethyl)-7-(N-Doc-5-amino-l-pentynyl)-3,4-dihydro-lH- 

l,4-benzodia2epine-2,5-dione ethyl ester , 

l-(3-triflurophenyl)phenyI-4-(2-carboxyelhyi)-7-(N-Boc-5-amino-l-pentynyl)-3,4- 

dihydro-lH-l,4-ben2odia2epine-2,5-dione ethyl ester 
30 l.(4-methoxy)phenyl-4-(2-carboxyethyl)-7-(N-Boc-6-amino-l-hexynyl)-3,4-dihydro-lH- 

l,4-benzodiazepine-2,5-dione ethyl ester, 
l-(4-chloro)phenyl-4-(2-carb()xyethyI)-7-(N-Boc-6-amino-l.-hexynyl)-3,4-dihydro-lH-l,4«- 

benzodia2epine-2,5-dione ethyl ester , 

l-(3-triflur()phenyl)phenyl-4-(2<arb()xyethyl)-7-(N-Boc-6-amino-l-hexynyl)-3,4-dihy^ 

35 lH-l,4-ben2odlazepine-2,5-dione ethyl ester 

l-{4-methoxy)phenyl-4-(2-carboxyelhyl)-7-(4-cyanophenyl)ethynyI-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-ditme ethyl ester, 
l-(4-chloro)phenyl-4-(2-carboxyethyl)-7.(4-cyanophenyl)ethynyI-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester , 
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^*^'^H3^ttiflutophenyl)phenyl-4-(2<arboxyethyl)-7-(4<yanophenyl) 
lH-l,4-benzodfazepine-2^ione ethyl ester 

f) using the method described in part (a) of example 3 l-phenyl-4H2^rboxyethyI).7-(N- 
5 Boc-5-aminopentyl)-3,4-dihydn,-lH.l^enzodiazepinedlone.25.dlcme ethyl ester was 
prepared from l.phenyl-4K2-carboxyethyl)-7-(N.Boc-5.amino-l-pentynyI)-3,4-ddxydro- 
Wbenzodlazepine-23^ione ethyl ester in quantitative yield. 1h NMR (CDCI3. dTMS) 
ISl (IH, d, '*jHH=2Hz, C6-H), 7.40 (5H, m, NPh-H), 7.13 (IH, dd, 4jhh=2Hz, 3JhH=8Hz, 
C8-H), &70' (IH, d, 3jHH=8Hz, C9-H), 4.55 (IH, bs, NH), 4.24 (IH. d, 2IHH=15Hz, C3-H), 
10 4.11 C2H, q, 3jHH=7Hz, OCH2), 3.97 {2H, m, C3-H, NCH2CH2CO2), 3.10 (2H, bq, 

3jHH=7Hz, CH2NH), 2.72 (2H, m, CH2CO2), 2.60 (2H, t, 3]HH=7Hz, ArCHl), 1^ (2H, p, 
3JHH-7H2), 1.47 (2H, p, 3JHH=7Hz), 1.41 (9H, s, C(CH3)3), 1^4 (2H, m), 123 (3H, t, 
3jHH=7Hz, CH3); l^C NMR (CDCIa, dTMS) 1713, 167.6, 167^ 155.9, 140.4, 1403, 138.6, 
132.0, 1301, 1293, 128.9, 128.1, 127ii, 1243, 60.7, 52.7, 45.1, 40.4, 34.9. 327, 30.6, 29.9, 28.4, 
15 26.4, 14.1. 

Using the above procedure, but substituting the appropriate l-aiyl-4-{2- 
carboxyethyl)-7^1kynyl^,4^ihydro-lH-l,4-benzodiazepinedione-2Adione ethyl ester for 
l-phenyl-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentynyI)-3,4-dihydro-lH-l,4- 
benzodiazepine-2,5^ione ethyl ester there may be prepared, for example, the following 

20 compounds: 

l-(4-methoxy)phenyI-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 
l-(4-chloto)phenyl-4-(2-carboxyethyl)-7-{N-Bt.c-5-amino-l-penlyI)-3,4Klihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester , 
25 H3-triflurophenyl)phenyl-4-{2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro- 

lH-l,4-benzodiazepine-2>dione ethyl ester 

l-(4-methoxy)phenyl-4-(2-carboxyethyl)-7-(N-BiK-6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2>dione ethyl ester, 
l-(4-chloro)phenyl-4-(2-carboxyethyl)-7-(N.Boc-6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 

30 benzodiazepine-2>dione ethyl ester , 

H3.triflurophenyl)phenyI-4-(2<arboxyethyl)-7-{N.Boc-6.amino-l.hexyl)-3,4-dihydro. 

lH-l,4-benzodiazepine-2>dione ethyl ester 

g) To a solution of 133mgs (0D25mmol) l-plienyl-4-(2-carboxyethyl)-7-(N-Boc-5- 
35 aminopentyl)-3,4^ihydro-lH-1.4-benzodiazepine-2,5-dione ethyl ester in ImL ethyl 

acetate and OJmL triethylsilane was added 2mL sat. solution of HCl in ethyl acetate. After 
30 mins, the reaction mixture was concentrated in vacuo . diluted in a minimum of THF and 
18mL of a 30% by weight hydrogen peroxide. An equivalent of lithium hydroxide was added 
and the reaction stirred for 1 hrs. The reaction was quenched with sodium sufiteand 
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concentrated to yield a residue, which was diluted in a methanol water mixture and purified 
by HPLC (10-50% MeCN/H20 lOml/min, Detector: 254nm. Time(%MeCN): 0:00(10), 
00:15(10,inj.,detect on), 10:(KK10), 40:00(50), 55:00(50), 59:58(10, delect off), 60:00(of0, 
Rf=33.5min) to yield l-phenyl-4-(2-carboxyethyl)-7-(5-amino-l-pentyI)-3,4-dihydro-lH- 

5 l,4-ben2odiazepine-2>dione (6mgs). NMR (CDCiS, dTMS) 7.12 (IH, bs, C6-H), 6.97 (3H, 
m, ;/i,p-NPh-H), 6,79 (IH, bd, 3jhH=8Hz, C8-H), 6.74 (2H, d, 3jHH=8Hz, o-NPh-H), 6.36 
(IH, d, 3jHH=8Hz, C9-H), 3.89 (IH, d, 2jHH=15H2, C3-H), 3.74 (IH, dt, 2jHH=14Hz, 
3jHH=7H2, NCHHCH2C02), 3.47 (IH, d, 2jHH=15Hz, C3-H), 3.21 (IH, dt, 2jHH=14H2, 
3jHH=7H2, NCHHCH2CO2), 2.43 (2H, t, 3jHH=7H2, CH2NH2), 2.25 (2H, m, CH2CO2), 

10 2.15 (2H, t, 3JHH-7H2, ArCH2), 1.12 (4H, m,), 0.83 (2H, m) 

Using the above procedure, but substituting the appropriate l-aryl-4-(2- 
carboxyethyl)-7-aIkynyl-3,4-dihydro-lH-l,4-benzodia2epinedione-2,5,dione ethyl ester for 
l-phenyI-4-(2-carboxyethyl)-7-(N-Doc-5-amino-l-pentynyl)-3,4-dihydro-lH-l,4- 
ben2odiazepine-2,5-dione ethyl ester there may be prepared, for example, the following 

15 compounds: 

l-(4-methoxy)phenyl-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 
l-(4-chloro)phenyi-4-(2-carboxyethyi)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester , 
20 l.(3-triflurophenyl)phenyl-4-(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro- 
lH-l,4-ben2odiazepine-2,5-dione ethyl ester 

l-(4-methoxy)phenyl-4-(2-carboxyethy!)-7-(N-Boc-6-amino-l-hexy!)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione ethyl ester, 
l-(4-chloro)phenyl-4-(2-carbi)xyethyl)-7-(N-Boc-6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 

25 benzodia2epine-23-dione ethyl ester , 

l-(3-triflurophenyI)phenyl-4-(2-carboxyethyl)-7-(N-Boc-6-amino-l-hexyl)-3,4-dihydro- 

lH-l,4-benzodiazepine-2,5-dli>ne ethyl ester 

h) 6mgs of l-phenyl-4-(2-carboxyethyI)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 
30 ben2odiazepine-2,5Aiit>ne was dissolved in sat 5% potassium carbonate and an excess of 

formamidine sulphonic acid (15mgs). After 3()mins, the reactitm was quenched with acetic 
acid , concentrated in vacuo, diluted in a minimum of a water/ methanol mixture and purified 
by HPLC (Column: Dynamax 60A CIS, Method: 1()'50% MeCN/H20 lOml/min. Detector: 
254nm. Time(%MeCN): ():Ol)(ll)), 00:15(10,ini.,detect on), 10:00(10), 40:00(50), 55:00(50), 
35 5958(10, detect off), 6():lK){off), Rf=37.1min). NMR (D20) 7.08 (IH, bs, ArH C6-H), 6.93 
(3H, m), 6.63 (IH, bd, ^JhH=4Hz), 6.21 (2H, d, -'^JhH=«Hz), 3.79 (IH, d, 2]hh=15Hz, C3-H), 
3.74 (IH, dt, 2Jhh=14Hz, 3JhH=7H2, NCHHCH2CO2), 3.42 (IH, d, 2jhh=15Hz, O-H), 
3.19 (IH, dt, 2jhh=14H2, 3jhh=7H2, NCHHCH2C02), 2.41 (2a t, 3JhH=7H2, CH2NH), 



315 



PCr/US92/08788 

WO 93/08174 

223 {2H, m, CH2C02),2.12 (2H, bt,3jHH=7Hz), 1.02 (4Hz, m), 0.79 (2H, m) Exact mass 
(FAB, M+H+) calculated for C24H30N5O4; 452.2298, found 452.2270. 

Using the above procedure, but substituting tiie appropriate l-aiyl-4-(2- 
carboxyethyl)-7-alkyl-3,4-dihydro-lH-l,4Wodiazepinedione-2,54ione ethyl ester for 1- 
5 phenyl-4.(2-carboxyethyl)-7-(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2>dione ethyl ester there may be prepared, for example, the foUowmg 
Gompounds: 

l-(4-methoxy)phenyI-4-{2-carboxyethyl)-7-{5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepme-2,5-dione trifluoracetate, 
10 H4-chloro)phenyl-4-(2-carboxyethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH-l,4- 

benzodiazepine-2,5-dione trifluoracetate , 

l-(3-triflurophenyl)phenyl-4-{2-carboxyethyl)-7-(5-amino-l-pentyl)-3,4-dihydro-lH.l,4- 
benzodiazepine-2>dione trifluoracetate 

l-(4-methoxy)phenyl-4-(2-carboxyethyl)-7-(6-amino-l-hexyl)-3,4-dihydro-lH-l,4- 

15 benzodiazepine-2,5-dione trifluoracetate, 

l.(4-chloro)phenyl-4-(2-carboxyethyl)-7K6-amino-l-hexyl)-3,4-dlhydro-IH-l,4- 

benzodiazepine-2,5<lione trifluoracetate , 

H3-triflurQphenyl)phenyl-4-(2-carboxyethyl)-7-(6^mlno-l.hexyl)-3,4-dihydro.lH-l,4. 
benzodia2eplne-2,5-dione trifluoracetate 



20 



Example 31 



CF3CO2" 

H3N* 




COM 



25 (4^.l.„,ethyl-4-(2-ca,boxy-2-methylethyl)-7-(6-auti^^^^ 

benzadiazepinc-2J5-dione trifluoracetate. 

a) In a IL beaker was placed 40 grams (0.267mmol) of N-methylanthranilic acid dissolved in 
300mL wafer and 26.7mL cone. HClcooled to 20"CAsolutionofICL, prepared by dissolving 

30 44gn.ms of IQ to a cooled ((PC) solution of 167mL water and 45ml cone. HQ, was rapidly 

added to the stirred N-methylanthranilc acid solution. The reaction was allowed to stir for 
2hrs, filtered on a medium glass frit funnel, washing the solids with water. Hie green 
powder isolated was dried under vacuum to yield 70 grams (96%) of 5-iodo-N- 
methylanthranilic acid. NMR (DMSO-dfi) 7.61 (IH, bs, C6-H), 7.21 (IH, bd, 3JhH=8Hz, 
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C4-H), 6.19 (IH, d, ^"^Jhh^SHz, CVH), 2.43 (3H, NCH3); ^^C NMR (DMSOd6) 169.0, 
151.4, 142.7, 139.6, 114.2, 112.7, 74.2, 29.6. 



b) To a mechanically stirred solution of 5-iodo-N-methylanthranilic acid (40 grams 0.144 
5 mol), potassium carbonate (19.95 grams, 0.144mol), and SDOrnl water at 0^ was added 

phosgene (1.93M solution In toluene, ().2mi)l, KWmL) over a period of Ihr. the resulting slurry 
was stirred for an additional 3 hrs and the solids isolated by filtration, washing with water, 
and a small amount (7{)mL) of etlier. The solids were dried overnight in vacuo to yield 34 
grams (78%) of 5-iodo-N-methylisatoic anhydride. NMR (DMSOd6) 8.18 (IH, bs, C6- 
10 H), 8.08 (IH, bd, ^JhH=8Hz, C4-H), 7.12 (IH, d, 3Jhh=«H2, C3-H), 3.42 (3H, s, NCH3). 

c) A solution of (+)-3-amino-2-metiiyIpropionic acid (1.9 grams, 18.77mmol), jh 
toluenesulphonic acid, in 50mL methanol was heated to reflux for 62hrs. the reaction was 
allowed to cix)l to room temperature, concentrated in vacuo U> yield an oil. 1/2 by volume of 

15 this oil was dissolved in 10 mL dimethylformamide and allowed to react with 5-iodo-N- 

methylisatoic anhydride (2.5 grams, 8.4mmol) and 7.0mL triethylamine (5-fold excess) and a 
catalytic amount of dimethylaminopyridine (5llmgs). the reaction was heated to 50^C for 
Ihr. The reaction was allowed to cool to room temperature, diluted with lOOmL water and 
extracted 3X50mL ethyl acetate. The combined t>rganics were dried over sodium sulphate, 

20 decanted, and concentrated in vacuo. The resulting residue was further puriHed by column 
chromatography (Si02, 25%ethyl acetate in hexane to 50% ethyl acetate and hexane) to 
yield 15 grams (47%) of (+)-N-(N^-methyl-2-amino-5-iodobenzoyI)-3-amino-2- 
methylproprionate methyl ester. "^H NMR (CDCI3, dTMS) 7.50 (IH, d, ^]hH=2Hz, C6-H), 
7,43 (IH, dd, 4jhh=2H2, ^i^^^^^Hz, C4-H), 6.79 (IH, bt, NHCH2) 6.35 (IH, d, 3Jhh=9Hz, 

25 C3-H), 3.64 (3H, s, OCH3), 3.51 (IH, ddd, 2jhh=14H2, 3jhh=6Hz, 3jhh=5H2, 

NHCHHCH), 3.40 (IH, ddd, 2jhh=14Hz, 3jhh=«H2, 3jhh=6Hz, NHCHHCH), 2.75 (4H, 
m, CHCO2, NCH3), 1.15 (3H, d, ^'^JhH=7Hz, CHCH3); ^^C NMR 175.9, 168.7, 149.9, 141.0, 
135.7, 117.6, 113.4, 74.2, 52.1, 42.1, 39.6, 29.7, 15.1 

30 d) To a biphasic mixture of (±)-N-(N-methyl-2-amino-5-iodobenzoyl)-3-amino-2- 

methylpropionate methyl ester (2.()mmol, 0.752grams), 8mL methylene chloride, and 8mL 
water was added bromoacetylbromide (0.174mL, 15 miliar equivalents) and the reaction 
stirred for 2hrs. The layers were separated and the organics were dried over sodium 
sulphate, decanted, and concentrated in vtiauh The resulting residue was diluted in lOmL 

35 dimethylformamide and a 3-fold excess of cesium carbonate (6.0mmol, 1.95 grams). After 30 
mins the mixture was diluted with 75mL water and extracted 2X50mL ethyl acetate. The 
combined organics were dried tiver magnesium sulphate, filtered, and concentrated In vacuo. 
The resulting residue was further purified by column chromatography (Si02, 50% ethyl 
acetate/hexane to 70% ethyl acetate/hexane, TLC, Rf=0.21, uv positive) to yield (±)-l- 
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''TetI!^I-4K2H3rlM,xy-2-methylethyl)^ 

n.ethylester(05granu.,61%,mp=138-140OC). NMR (CDa3,dTMS) 8.13 (lH,d 
4,HH=2Hz, C6-H). 7.79 (IH, dd, 4jhH=2Hz, 3JhH=9Hz, C8-H), 6.92 (IH, d, 3jhH=9Hz, €9- 
H), (7H, s. NCH2CHC02, C3-H. OCH3), 334 (3H, two s, NCH3, diaste^topic 
5 resonancesareobserved), 1.19 (15H,d,3jHH=7Hz,CHCH3), 1.16 {1.5H,d,3jHH=7Hz, 

CHCH3). 

e) (±^l-inethyI-4^<arboxy-2-methylethyl)-7-(N-Boc-5-amin^^^ 
.lH.1.4-benzodiazepine-2,5Klione methyl ester was prepared using the method described m 

10 part (0 of example 1. Thus, 0.15 grams (036mmol) of (±)-l-methyl-4.(2-carboxy-2- 

methylethyI)-7-iodo-3,4-dihydro-lH-l,4-benzodiazepinedione-2,5,dione methyl ester ar»d 

0.11 grams (054mmol) of N-Boc-6-amim,-l-hexyne yielded 0.164 grams (94%) of (±)-I- 
methyl-4-(2-carboxy-2-methylethyI)-7-(N-Boc-5-amino-l-hexynyI)-3,4^ihydro-lH-U- 

benzodiazeplne.2,5-dlone methyl ester (TLQ 1:1 ethyl acetate/hexane, ^(=023). H NMR 
15 (CDQa, cTTMS) 7.79 (IH, d, 4jhh=2Hz, Cfi-H), 7.43 (IH, dd, 4JhH=2H^, 3jhH=8Hz, C8-H), 
706 m 3]HH=8HZ, C9-H), 4.67 (IK bs, NHBoc), 4.tM (0.5H, d, 2JhH=15Hz, C3-H), 3.94 
(05H, d, 2jHH=15Hz, O-H), 3.93 {0.5H, d, 2JhH=15Hz, O-H), 3.73 (2.5H, m, NCH2CH, 
C3-H), 3.66 (15H, s, OCH3), 3.59 (1 .5H, s, OCH3), 330 (3H, bs, NCH3), 3.10 (2H, bq, 
CH2NH), 2.93 (IH, m. CHCO2), 238 (2H, bt, 3JhH=7Hz, CCCH2), 138 (4H, m), 138 (9H, s, 
20 C(CH3)3), 1.14 (13H,d,3jHH=7Hz,CHCH3), 1.11 (1.5H,d,3jHH=7Hz,CHCH3);13cNMR 
175.1, 174.6, 1687, 166.9, 156.1, 139.9, 134.9, 134.0, 128.7, 121i«, 120.9, 913, 793, 79.1, 523, 52.1, 
52j0, 515, 402, 385, 38.4, 34.9, 34.8, 29.4, 285, 253, 192. 16.1, 14.6. 

f) (±)-l-methyl-4-(2-carboxy-2-methylethyl)-7-(N-Boc-5-amino-l-hexyl)-3,4-dihydro-lH- 
25 M-benzodiazepine-25Hiione mediyl ester was prepared using the method described in part 

(a) of example 3. Thus, 0.085 grams (0.17mmol) of (±)-l-methyl-4-(2-carboxy-2- 
methylethyl)-7-ii.do-3,4-dihydro-lH-l,4-ben2odiazepinedione-2,5,dione methyl ester 
yielded 0.081 grams (95%) of (i)-l.methyI-4-(2.carboxy-2-methylethyl)-7-(N-Boc-5-amino- 
l-hexyl)-3,4-dihydro-lH-l,4-benzodia2epine-2,5-dione methyl ester (TLC, 3:1 ethyl 

30 acetate/hexane,Rf=0.62). ^H NMR (CDCI3, dTMS) 7.58 (IH, d,4jHH=2Hz, C6-H), 727 
(IH, dd, 4jHH=2H2, 3jHH=8Hz, C8-H), 7.06 (IH, d, 3JhH=8Hz, C9-H), 4.60 (IH, bs, 
NHBoc), 4.07 {05H, d. 2JhH=15Hz, Q-H), 3.98 (05H, d, 2JhH=15Hz, C3-H), 3.97 (05H, d, 
2JhH=15Hz, C3-H), 375 (25H, m. NCH2CH, O-H), 3.67 (15H, s, OCH3), 3.60 (15H, s, 
OCH3),333 (3H, two s, NCH3), 3i)6 (2H, bq, CH2NH), 2.95 (IH, m, CHCO2), 258 (2H, bt, 

35 3jhh=7H2, ArCH2), 159 (2H, m), 1.40 (llH, m, C(CH3)3), 1-30 (4H, m), 1.15 (1.5H, d, 

3JhH=7Hz, CHCH3), 1.13 (15H, d, 3JhH=7Hz, CHCH3); ^^C NMR 174.9, 174.5, 168.8, 167.4, 
155.9, 1402, 138.6, 132.1, 130.1, 128.2, 120.7, 78.8, 5Z4, 510, 51.9. 512, 403, 38.4, 343, 34.7, 
303, 29.8, 28.7, 283, 26.4, 14.9, 14.4. 
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g) (+l-l-methyl-4-(2<arbc>xy-2-methylethyl)-7-(6-amino-l-hexyI)-3,4-dihydro-lH-l,4^ 
benzodiazepine-23-cli()ne trifluoracetate was prepared using the method described in part 
(g) of example 1. Thus ().tWgrams of (+}-l-methyM-(2-carboxy-2-methylethyl)-7-(N-Boc-5- 
amino-l-hexyl)-3,4-dihydro-lH-l,4-benzodiazepine-2^-dione methyl ester yielded 27mgs 
5 . (88%) of the desired product, purified by HPLC (Column: Dynamax 60A C18, Method: 10-50% 
MeCN/H20 10ml /min. Detector: 254nm. Time(%MeCN): 0:00(10), 00:15(10,inj.,detect on), 
10:00(10), 40:00(50), 55:00(50), 59:58(10, detect ofO, 6():(Kl(ofO, Rf=32.1min). NMR (D20) 
730 (IH, d, 4]HH=2Hz, ArH C6-H), 7.24 (IH, dd, 4jhh=2Hz, 3JhH=8Hz, ArH C8-H), 7.08 
(IH, d, ^JhH=8Hz, ArH C9-H), 3.85 {1.6H, m, C3-H, NCHHCH{Me)C02), 357 m, 
10 OH, NCHHCH(Me)C02), 3.25 (0.6H, dd, 2jhh=14Hz, 3jhh=5Hz), 3.10 (3H, s, NCH3), 
2.74 (3H, m, CH(Me)C02, CH2NH2), 2.40 (2H, t, 3JhH=7Hz, ArCH2), 138 (4H, m), 1,13 (4H, 
m), 0.95 (1 J?H, d, 3Jhh=7Hz, CHCH3), 0.88 (1.2H, d, 3jhH=7H2, CHCH3). Exact mass 
(FAB, M+H+)calculated for C2()H3()N304 376.2236, found 376.2228. 

15 Example 32 



20 

(±l-l-methyl-4'(N-Cbz'2-Ciirboxi/'2-timhwlethyl)-7'(6'am^ 

l,4''bettzoii iazepine-2,5-i1ione trifluoracetate, 

a) A solution of (+)-2-(N-Cbz-amini))-3-aminopropionic acid (Igram, 4.22mmol), lOmL 
25 methanol, 1.6mL of a 4N HCi in dioxane was stirred at room temperature for 24 hrs. The 
reaction mixture was concentrated in vacuo, triturated with ether (50mL), The resulting 
residue was dissolved in dimethylformamide (6mL) and allowed to react with N-methyi-6- 
iodoisatoic anhydride (1.34grams, 4.5mmoi) and triethylamine (1.9mL, Mmmol). The 
reaction was heated to 50^'C for 1.5hrs, ciKiled ti) room temperature, diluted with lOOmL water 
30 and extracted with 2X75mL ethyl acetate. Tlie combined organics were dried over sodium 
sulphate, decanted, and concentrated in vnaio. The resulting residue was purified by colunui 
chromatography (Si02, 35"/oethyI acetate/hexane tn 65%ethyl acetate/hexane) to yield 
(+)-N^-(N^-melhyl-2-amino-5-iodobenzi)yi)-3-amino-2-{N^-Cbz)-aminopropionate methyl 
ester (1.65 grams, 77%). 




CbzNH^COzH 



CF^CX),- NH2+ 

' - X 

HoN 

H 



/ O 
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b)(±)-l-methyI-4-(2-carboxy-2-(N-Cbz)-aminoethyl)-7-iodo-3,4-dihydro-lH-l,4- 
benzodfazepine-2^-dk>ne methyl ester was prepared using the method described In part (d) 
of example 31. Thus, 0.825 gr«ms (li.mmol) of (±)-N2.(N3.methyl-2-amino-5-iodober«oyl). 

5 3-ammo-2-(Nl-Cbz)-aminoprapionate methyl ester yielded 0756 grams (86%) of (±)-l- 
methyl-4-(2-carboxy-2-(N-Cbzhaminoethyl)-7-iodo-3,4-dlhydro.lH^^^^^ 
2^ior»e methyl ester fTLC Si02, 1:1 ethyl acetate/hexane, Rf=0.21, uv positive). H NMR 
(CDCI3, dTMS) 8.09 (03H, d, 4JhH=2Hz. C6-H), 8.04 (flSU, d, 4jHH=2Hz, C6-H), 7.76 (IH, 
dd 4,HH-2Hz,3jHH=8Hz,C8-H),7.25(5H,m,rh),6.92(05H,d,3jHH=8Hz,C9-H), 6.87 

10 {OSR, d, 3jHH=8Hz, C9-H), 6.22 (05H, d, 3JhH=8Hz, CbzNH). 5.90 (OJH, d, 3JhH=8Hz, 
CbzNH), 4.67 (IH, bs, NHBoc), 5.05 (IH. OCH2), 4.63 (IH, m, CHC02), 4^1-3.6 (7H, m, C3-H, 
NCH2CH, C3-H, OCH3), 3.29 (15H, bs, NCH3), 3.24 (15H, bs, NCH3); ^^C NMR 1703, 
170.4, 168.4, 168.3, 166.8, 166.7, 156.1, 141.3, 140.7. 139.6, 139^ 1365, 136.2, 129.8, 128.7, 128.6, 
1285, 128.4, 1283, 128.1, 123.1, 122.9, 895, 76.9,67.0,52.6, 52.4,35.0. 



15 
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c)(±)-l-methyl-4-{2-carbox>'-2-{N-Cbz)aminoethyl)-7-{N-Boc-5-amino-l-pentynyl)-3,4- 
dihydro-lH-l,4-benzodiazepine-25-dione methyl ester was prepared using the method 
described in part (0 of example I. Thus, 0.2 grams (0.36mm«l) of (i)-l-methyl-4-(2-carboxy- 
2-(N-Cbz)-aminoethyl)-7-iodo-3,4-dihydro-lH-l,4-benzodiazepine-25-dione methyl ester 

yielded 0.187 grams (85%) of the desired product (TLC, 1:1 ethyl acetate/hexane Rf-0.17 uv 
and ninhydrin positive). 1h NMR (CDCI3, dTMS) 7.83 (05H,d,4jHH=2Hz,C6-H), 779 
(05H, d, 4jHH=2Hz, C6-H), 750 (IH, bd, 3jHH=8Hz, C8-H), 750 (5H, m, Ph), 7.10 {05H, d, 
3jHH=8Hz, C9-H), 7.07 (05H, d, 3JhH=8Hz, C9-H), 624 (05H, d, 3JhH=8Hz, CbzNH), 
554 (05H, d, 3jHH=8Hz, CbzNH), 5.09 (2H, 0CH2), 4ii6 (2H, m, NHBoc, CHCO2), 4.2-3.6 
25 (7H, m, O-H, NCH2CH, C3-H, OCH3), 354 (15H, bs, NCH3), 3.29 (15H, bs, NCH3) 3.24 
(2H, m, CH2NHB0C), 2.43 (2H, m CCCH2), 178 (2H, m, CH2CH2CH2), 1.44 (9H, s, 
C(CH3)3);13C NMR 1705, 1702, 16S2, 168.1, 167.5, 167.4, 155.9, 139.7, 135.1, 135.0, 133.9, 
1335, 128.4, 1235, 128.0, 127.9, 127.8, 121.4, 120.9, 90.9, 79.1, 79.0, 66.9, 66.8, 53.7, 52.9, 525, 
527, 51.9, 49.6, 345, 287, 285, 165. 



30 



d)(±)-l-methyl-4-(2<arboxy-2-(N-Cbz)aminoethyI)-7.(N-Boc-5.amlno-l-pentyl)-3,4- 
dihydro-lH-14-ben2odIazepine-2,5-dione methyl ester was prepared using the method 
described in part (a) of example 3. Thus, 93mgs of (±)-l-methyl-4-(2-carboxy-2-{N- 
Cbz)aminoethyl)-7-(N-Boc-5-amino-l-pentj'l)-3,4-dihydro-lH-l,4-benzodiazepine-25- 
35 dione methyl ester yielded 93mg.s (99»,..) of Uie desired product. NMR (CDCls, dTMS) 7.60 
(0.6H, d, 4jhh=2Hz, C6-H), 7.55 (0.4H, d, 4Jhh=2Hz, C6-H), 7.30 (6H, m, Ph, C8-H), 7.07 
(0.6H, d, 3jHH=8Hz, C9-H), 7.06 (0.4H, d, 3JHH=8Hz, C9-H), 6.34 (0.6H, d, 3JHH=8Hz, 
CbzNH), 5.89 (0.4H, d, 3JhH=8H2, CbzNH), 5.09 (2H, m, 0CH2), 4.60 (2H, bs, CHCQ2, 
NHBoc), 42-3.6 (7H, m, C3-H, NCH2CH, O-H, OCH3). 353 (15H, bs, NCH3), 350 {15H, 
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bs, NCH3) 3.07 (2H. m, CH2NHDi)c), 2.60 (2H, m, ArCH2), 1.60 (2H, m), 1.45 (2H, m), 1.40 
(9H, s, C(CH3)3), 1.33 (2H, m); ^^C NMR 170.4, 1685, 168.4, 155.9, 140.3, 138.7, 132.4, 130.4, 
128.4, 128.3, 128.0, 121. (», 66.9, 60.3, 53.9, 53.0, 52.8, 52.7, 52.0, 505, 49.7, 40.4, 34.8, 30.7, 29.9, 
283,263, 20.9, 14.1. 

5 

e) (+l-l-methyl-4-(2<arboxy-2-(N-Cbz)aminoethyl)-7-(5-amino-l-pentyl)-3,4-dihy 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate was prepared using the method described in 
part (g) of example 1. Thus 46mgs of (+)-l -methyl -4-(2-carboxy-2-{N-Cbz)aminoethyl)-7- 
(N-Boc-5-amino-l-pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione methyl ester 

10 yielded 16mgs (40%) of tlie desired product, purified by HPLC (Column: Dynamax 60A C18, 
Method: 10-50% MeCN/H20 lOml/min. Detector: 254nm. Time(%MeCN): 0.^(10), 
00:15(10,inj.,detect on), 10:00(10), 40:IK)(50), 55:(X){50), 59:58(10, detect off), 60:00(of0 
Rf=383min). NMR (D2O) 7.38 (2H, bs), 7.18 (3H, m), 6.95 (2H, m), 6.78 (IH, m), 4.94 (2H, 
m, OCHzPh), 4.0-3.3 (4H, m), 3.11 (IH, s, NCH3), 2.86 (2H, s, NCH3), 2.81 (2H, m, 

15 CH2NH2), 2.58 (1 3H, t, ^^JhH=7Hz, ArCH2), 2.47 (0.7H, t, 3jHH=7Hz, ArCH2). 157 (4H, 
m), 1.23 (2H, m). 

0 (il-l-metl-iyl-4-(2-carboxy-2-(N-Cb2)amini)ethyI)-7-(5-guanldino-l-pentyl)-3,4-dihydro- 
lH-l,4-benzodiazepine-2,5-dione trifluoracetate was prepared using the method described in 

20 example 2. Thus 8mgs of (+l-l-methyl-4-(2-carboxy-2-(N-Cbz)aminoethyl)-7-(5-amino-l- 
pentyl)-3,4-dihydro-lH-l,4-benzodiazepine-2,5-dione trifluoracetate yielded 6mgs (69%) of 
(+i-l-methyl-4-(2-carboxy-2-(N-Cb2)aminoethyl)-7-(5-guanidino-l-pentyl)-3,4-dihydro- 
lW-l,4-benzodia2epine>2,5-dione trifluoracetate (HPLC, Column: Dynamax 60A C18, 
Method: 10-50% MeCN/H20 ll)ml/min. Detector: 254nm. Tlme(%MeCN): 0:00(10), 

25 00:15(l(),inj.,detect on), 10:00(1(1), 40:00(50), 55:00(50), 59:58(10, detect off), 60:00(off), 
Rf=45.4min). NMR (DiO) 7.40 (2H, bs), 7.20 (3H, m), 6.96 (2H, m), 6.78 (lH,t, 
3jhh=8Hz), 4.98 (2H, m, CX:H2rh), 4.0-3.3 (4H, m), 3.13 (IH, s, NCH3), 2.94 (2H, m, 
CH2NH), 2.83 (2H, s, NCH3), 2.59 (13H, t, ^'^JhH=7Hz, ArCH2), 2,48 (0.7H, t, ^JhH=7Hz, 
ArCH2), 1.42 (4H, m), 1.20 (2H, m). Exact mass calculated for C27H35N6O6 539.2618, found 

30 539.2618. 

Example 33 

Fibrinogen-GP llblUa Receptor ELISA Binding Assay 

35 Tl-ie method used is essentially that described in Nachman and Leung (J. Clin. Invest, 

69: 263-269 [1982]). The CP lli^lilii is essentially purified as described in Fitzgerald et al, 
(Anal. Biochem. 151: 169-177 [1985]). 
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Outdated'human platelets are washed 3 times with 10 mM tris-HCl, 150 mM NaCl 
CTDS), 1 mM EDTA, pH 75, and centrifuged at 2(KH) x g to pellet cells. Cells are lysed in 5 
pellet volumes of TBS, 1% Triton X-lCKl, 1 mM CazClz, and followed by centrlfugahon at 

5 30.000 X g. The supernatant fraction is collected and the supernatant is loaded onto a 
concanavalin-A column, previously equilibrated in TBS, 1 mM CazClz, 0-1% Triton, 0.05% 
NaN3 and eluted with 0.2 M a-methylmannoside. Fractions are pooled and loaded onto a 
heparin-agarose column. The flowthrough is collected and concentrated on an Amicon YM 30 
filter to a volume of approximately 5-10 ml. The concentrate is then applied to an S-300 

10 column (500 mD and 6 ml fractions are collected. n,e GP nblUa containing fractions are 

collected, pooled, and stored at -80' C 

B. purification of I nw Solubi lity FracHon of FibrinoReq 

The purificaHon of fibrinogen is conducted essentially as described by Upinska etfli., 
(M^ft.C/m.Mc'rf. 507, [1974]). Briefly, a 0.3 % w/v solution of human fibrinogen (Kabi 

15 #5302) isdissolved in 150 mM NaO. Saturated (NH4)2S04 is added dropwise wilh stirring 
to the fibrinogen solution to obtain about 16% saturation. The precipitate is spun down in 
appropriate size botUes at 2000 x g. The supernatant is decanted and the precipitate 
resuspended In 150 mM NaCl (approximately 50% of the original volume). NH4SO4 is 
again added dropwise to obtain 16% saturation. The suspension is spun down and the 

20 precipitate is resuspended in Tri.s-saline in a minimal volume (approximately 5% of the 
original volume). Any remaining insoluble material is spun down at 2000 rpm in a Sorval 
type centrifuge and the fibrinogen supernatant te decanted and dialyzed overnight at 4'C 
against Tris-saline. Characterization of flie fibrinogen is by the Bradford protein assay, 
SDS-PACE, and/or Western blottinguslngwell known standanl procedures. 

25 O ]Rr,TSAA8?aY 

Briefly, 96 well plates are a.ated (Type Nunc 1 Maxisorp™) with 10 mg/ml purified 
fibrinogen (100 ml/well), and allowed to stand overnight at 4-C. The plates are washed 
three times with PBS Tween (0.137 M NaCI, O.CK)3 M KC1« 0.008 M Na2HP04, 0.001 M 
KH2PO4, pH 7.4 at room temperature, (U)5% Tween-ZU) and blocked for 1 to 2 hours at room 

30 temperature with 200 ml/well TNCNT (which is 0.5% BSA, 20mM Tris, pH 75 at room 
temperature, 120mM NaCl, 02% NaN3, 2mM CaCl2, 0.05% Tween 20, 05% BSA [Calbiochem 
RIA grade or better]) on a plate shaker. The plates are again washed three times with 
PBS/Tween and then 50 ml of sample in TNCNT is added. The mixture is incubated for 15 
minutes at r.x,m temperature on a plate shaker. The stock solution of purified GP IlbHIa 

35 receptor fmm human platelets, (0.4 - U) mg/ml GP llblUa i" 0.1% Triton X-100, ImM GaCl2, 
20 mM Tris, 150 mM NaCl, 0.05% NaNj in 0.1 M N-acet>'i glucosamine pH 7.5, stored at 
-70OQ, is rea.nstituted to about 41) mg/ml in TNCNT. Fifty mi of this diluted GP DblUa is 
then added to each well and incubated on a plate shaker at room temperature. After one 
hour, the plates are washed four times wilh PBS/Tween and 100 ml of a polyclonal or 
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monoclonal antibody specific for GP Ilia such as AV3 (Img/ml) (See e.g. Newman et aL, 
Blood, 65: 227-232 (1985]) in ELISA buffer (PBS, 0.5% BSA, 0.05% Tween 20, 0.01% 
Thimerasol) is added. After a one hour incubation at room temperature on a plate shaker, 
the samples are washed 4 times with PBS/Tween. One hundred ml of GAM-HRP (horse 
5 radish peroxidase conjugate of goat anti-mouse IgC [Pel-Freeze Cat. 715305-1] dissolved in 
EUSA buffer) previously diluted io 1:1(UKH) is then added and the samples are incubated 1 
hour at room temperature on a plate shaker. The samples are then washed 4 times with 
PBS/Tween and 100 ml OPD/H2O2 substrate is added (OPD/H2O2 substrate: 10 mg 0- 
phenylenediamine in 15 ml phosphate/citrate buffer, at room temperature and covered with 
10 foil; just before use, 6.25 ml of 30% H2O2 is added to give a final solution of 0.67 mg OPD/ml 
in 0.0125% H2O2 ). (The phosphate/citrate buffer consists of 16 mM Qtric Acid, 50 mM Na2 
HPO4; pH 5.0). The color develops within about 3 to 20 minutes and the reaction is stopped 
with 1(X) ml 1 M H2SO4. Tiie optical density at 492 nm vs 405 nm is recorded and IC50 values 
are determined. 

15 

Example 34 

Human Vitronectin- Vitronectin Receptor (aybs) ELISA Assay 



A. Human VitronecHn Purification 

20 Human vitronectin (Vn) is isolated from human plasma and purified by affinity 

chromatography by the melhini of Yatohgo et, /?/., (Cell Structure and Function 13: 281-292 
[1988]). 

B. Human VitronecHn receptor (a^b^ Purification 

25 Human vitronection receptt)r (VnR) is purified from human placenta by the method of 

Pytela ct ai, (Methods Enzymol, 144: 475 [1987]). Alternatively the avbs receptor can be 
purified from some cell lines (e.g., human embryonic kidney 293 cells) transfected with DNA 
sequences for both the ay and b3 subunits. The subunits are purified by employing 
octylglucoside extraction folhiwed by Con-A, Heparin-Sepharose, and S-300 

30 Chromatography. 

C Monoclonal Antibodies 

Anti-CP Mbllla monoclonal antibodies specific for human GP Ilia ^^^e prepared by the 
method of Newman ct al (Blood, 65: 227-232 [1985]), or a similar pmcedure. This mouse Mab 
35 is specific for the b3 subunit of the vitronectin receptor. 

Rabbit Fab 2 anti-mouse Fc fragment horse radish peroxidase conjugate (anti-MuFc 
HRP) is obtained from PelFreeze (cat. no. 715305-1). 
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D. K!.fSA Assay 

Maxisorp microliter plates are coated witii 2 mg/ml human vitronectin dissolved m 
PBS (50 ml/well) and stored overniRht at rC The plates are washed two times with PBS- 
0.05% Tween-20 (wash buffer) and blocked by incubaUng with about 150 ml/weU of assay 
5 buffer (1%, BSA [Rl A grade or better] in 50 mM Tris-HCl, 100 mM NaCl, ImM Mga2, CiOz 
MnCl2 pH 7A) for 60 minutes. Dilutions of standards are prepared and putative inhibitors 
(Table 3) are dissolved in assay buffer. The blocked plates are emptied and 25 ml/well of 
inhibitor or standard solution is added to each well. Twenty-five ml of a 30 mg/ml solution 
of purified avb3 in assay buffer is pipetted into the coated plate. Ihe final concentration of 

10 receptor in the assay well is about 15 mg/ml. The plate is incubated on a shaker for 60 
minutes. Meanwhile , for each microtite plate, 6 ml buffer solution containing 15 mg/ml of 
mouse-monodonal antibody specific for b3 is prepared. To this solution is added ml of the 
secondary antibody, which is anti-mouse-Fc-HRP antibody conjugate. For example, for one 
plate, prepare 6 ml of a 1.5 mg/ml mou.se Mabsolution to which is added 1 ml of anti-mouse- 

15 Fc-HRP antibody stock, (this represents a 1:6(KK) dilution of the antibody • HHP conjugate). 
This mixture is allowed to incubate during the receptor-inhibitor incubation. The assay 
plates are washed 4 times with PBS-Tween and 50 ml/well of the antibody mixture is tften 
pipetted Into tiie plate for a 60 minute incubation. The plate is washed 4 times and the color 
reaction is developed with 50 ml/weli of 0.67 mg/ml o-phenyldiamine in PBS containing 

20 0.012% H2O2. Alternatively, 16 mM citric acid , 50 mM Na2P04 at pH 5.0 can be used as a 
substrate buffer. The reaction is su,pped with 50 ml/weli 1 M H2SO4. The plates are read at 
492-405 nm and the data analyzed by four-parameter fit. 

Example 35 

25 GP Ilbllla-von Willebrand factor (vWF) ELISA Assay 

A. ra.T.SA Assay 

Microtiter plates are coated with 1.0 mg/ml CP IlblUa, prepared by the method of 
Fitzgerald et nl., (Anal. Biochm. 757.- 169-177 [1985]) and allowed to incubate overnight in 
coat buffer. The plates are then washed three times in wash buffer (0.05% Tween 20 in PBS) 

30 and 150 ml of assay buffer is added and allowed to incubate for 1-2 hours at room 
temperature on plate shaker. The plates are washed Uiree times and 50 ml of 2x inhibitor in 
assay buffer (Assay buffer: 05% BSA/50mM Tris, llWmM NaQ, l-OmM Caa2, l-OmM Mga2, 
1 AnM MnCfe a>at buffer is tiMS same but without BSA) Is added. Fifty ml of 4X) mg/ml vWF 
( prepared as described by Ledford ef .»/., Thrombosis and Hamostasis, M(4): 569-575 [1990]) 

35 in assay buffer Is then added and allowed U) incubate for one hour at room temperature on 
plate-shaker. The plates are washed three times and the antibody mixture is added (15000 
of mouse anti-vWF and 15(KK) of rabbit-anti-mouse-Fc-HTlP, both commercially available) 
in assay buffer and incubated for 1 hour at room temperature on plate-shaker. Plates are 
again washed three times and 100 ml of substrate solution (10 mg OPD, 65 ml H2 O2, 15 ml 
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phosphate citrate buffer) is added and incubated at room temperature. The color change of 
OPD/H2O2 reagent is read at 492 nm with a 405 nm reference wavelength on the filter 
photometer. 

5 Example 36 

In Vitro Human Platelet Aggregation Assay 



Platelet aggregation assays are performed in human platelet rich plasma (PRP). 
Fifty milliliters of whole human bliwd (9 parts) is drawn on 3.6% sodium citrate (1 part) from 

10 a donor who has not taken aspirin or related medications for at least two weeks. The blood is 
centrifuged at 160 x g for 10 minutes at 22'C and allowed to stand for 5 minutes after which 
the PRP is decanted. Platelet poor plasma (PPP) is isolated from the remaining blood after 
centrifugation at 2000 x g for 25 minutes. The platelet count of the PRP is diluted to about 
300,000 platelets per microliter with PPP. 

15 A 225 ml aliquot of PRP plus 25 ml of either a dilution of the test inhibitor sample or 

a control (PBS) is incubated for 5 minutes in a Chrono-log Whole Blood Aggregometer at 25*C 
An aggregating agent (collagen, Img/ml; U46619, 100 ng/ml; or ADP, 17 mM) is added and the 
transmission is recorded. 



20 Example 37 

Representative 1, 3, 4, and 7 substituted Benzodiazepinediones 
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Results of EUSA and Hatelet AggregaUon (PA) Assays for 1, 3, 4, and 7 substituted 

Benzodiazepinediones 

5 
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0.013 


0.92 


2.60 


98 


0.011 


0.27 


0.50 


99 


0.013 


0.64 





15 




ICsodnM) ICsodnM) ICsodnM) 

20 Gnp<tf F g/IIbllla PA(dtrate) PA(heparin) 

100 0.012(2) 0.49 

101 0.024 

102 0.015(2) 0.64 0.82 

103 t).064 
25 104 (UWO 

105 0.(K)8 0.35 0.54 
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106 
107 
108 
109 



ICsoCmM) 
£gfllkllla 


ICso&nM) 


IC50(mM) 
PAfhepariiil 


0.019 


0.13 


0.49 


0.013 






0.015 


059 


0.89 . 


0.027 


1.04 


3.4 




15 



Gnp#- 



110 
111 



IC50(inM) 



0.024 
0.020 



ICsodnM) ICsodnM) 
PAfritrate) PAfhfiparin) 



0.70 
1.65 



20 
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ICsodnM) ICsoCinM) 

Gnpc^ Fg/llbllla PA(cityate) 

5 112- 0.(K)6 0.48 

113 0.012 




R 

ICsoCmM) ICsodnM) ICsodnM) 

Cmp<^ F g/IIbllla PA(dtrate) PA(hcp^rin) 

114 0.014 5.56 

15 115 0.053 18.8 

116 0.016 1.68 

117 0.008 1.71 1.80 

118 0.019 2.84 



20 Wliile tl-ie inventii)n has necessarily been described in conjunction with preferred 

embodiments, one of ordinary skill, after reading the foregorng specification, will be to effect 
various changes, substitutions of equivalents, and alterations to the subject matter set forth 
herein, without departing from the spirit and the scope thereof. Hence, the invention can be 
practiced In ways other than lht>se specifically described herein. It is therefore intended 

25 that the protection granted by Letters Patent hereon be limited only by the appended claims 
and the equivalents thera)f. 
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What is claimed is: 

1. A compound represmted by structural formula (I): 

W 

X 



N 





\ 
G 

/ 



(I) 



U 



10 



where tfw partial structure 



15 






20 



340 



wo 93/08174 



PCr/US92/08788 




5' where 

r1 and r2 are independently selected from hydrogen, haIo(F, Q, Br, I), cyano, carboxamido, 
carbamoyloxy, formyloxy, formyl, azido, nitro, ureido, thioureido, thiocyanato, 
hydroxy, mercapto, sulfonamidO/ and an optionally substituted radical selected from 
C1-C12 alky], C2-C12 alkenyl, C3-C12 alkynyl C3-C12 cycloalkyl, C6-C14 aryt 

10 .C6-C10 aryl-Ci-Cs-alkyl C1-C12 alkyloxy, C6-C14 aryloxy, C1-C12 acylamino, 

N,N-di(Ci-Ci2)acylamino, N-(Ci-Ci2)alkyl-N-(Ci-sulfonylamino, Q- C12 
alkylthiocarbonyl C]-Ci2 alkylthio, C1-C12 alkylsulfinyl, C1-C12 alkylsulfonyl, 
C1-C12 alkylsulfonato, N-(Ci-Ci2)alkylsulfonamido, N,N-di-(Ci-Ci2) 
sulfonamide, N-(Ci-Ci2) alkyl-N-thioformylamino, C1-C12 thioacylamino, N-(Ci- 

15 Ci2)alkyl-N-(Ci-Ci2) thioacylamino, C1-C12 alkylsulfinamido, N-(Ci-Ci2)alkyl- 

N-(Ci-Ci2)alkylsulfinylamino, C1-C12 carbalkoxy, Ci-Ci2 alkylcarbonyl, C1-C12 
alkanoyloxy, N-(Ci-Ci2)alkylcarboxamido, N,N-di-(Ci-Ci2)carboxamido, N-(Ci- 
C12) alkylcarbamoyloxy, N,N-di-(Ci-Ci2)carbamoyloxy, and heterocydoalkyl or 
heteroaryl having from 1 to 3 rings, each ring having from 5 to 7 aton\s with from 0-3 

20 heteroatoms selected from N, O, and S, provided that at least one ring contains a 

heteroatom, where the substituents are selected from halo (F, CI, Br, I), 
cyano, azido, nitro, hydroxy, mercapto, sulfonamide, ureido, thioureido, 
carboxamido, carbamoyloxy, formyloxy, formyl, Ci-C4alkyl, Ci-Qalkoxy, phenyl, 
and phenoxy, optionally, and R^ when bonded to adjacent carbon atoms may join 

25 to form an unsubstituted or substituted aryl ring, where the substituents are 

selected from halo (F, CI, Br, I), cyano, azido, nitro, hydroxy, mercapto, 
sulfonamide, ureido, thioureido, carboxamido, carbamoyloxy, formyloxy, formyl, 
Ci-C4alkyl, Ci-C4alkoxy, phenyl, and phenoxy; 

30 Y^, Y-^, y4 and Y^ are Independently selected from CH, CR^, CR^ and N; 
X is selected from O, S, =NCN, and =N0(Ci-C3)alkyl; 
Zl is selected from CH2, NH, S, and O; 

is selected from the group consisting of 
(A) an amino group selected from 
-NH2, 
-NR^, 
-NR-^r4, and 
-NR^R^R^, 

where and are independently selected from 

(i) cyano, 

(ii) an optionally substituted radical selected from 

(a) -NR6r7, 

(b) -C(=NR8)-NR6r7, 

(c) -N=CR^-NR^r7, 

(d) -NR1^^-CR^=NR^ and 



35 



40 



45 
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(e) -NRlO-C(=NR8)-Nn^^R^' 

where each r6 r7 r8, r9 and rIO is independently selected from 



10 



hydrogen, 
Ci-C4alkoxy, 
Ci-C4allgrl,and 
halo(F, a Br, IKl-Q-al^^y^' 

(iii) optionaUy substihited C1-C12 allgrl, 

(iv) optionaUy substituted C3-C12 cydoalkyl, 

(v) optionally substituted Ce-Cu a^yl, 
(vi optionally substituted C1-C6 alkyl-C6-Cl4 aryl, 

(vii) optionally substituted Ci-Cg alkoxy, 

(viii) opHonally substituted Ce-Cu aryloxy, and 
(jd) optionaUy substituted Ci-Cgalkoxycarbonyl, 

where the substituents are one to three r", each rH independenfly selected 

li? from 

(a) optionally subsHtuted C6-C12 aryloxy, 

(b) optionally substihited C6-C12 arylamino, 

(c) optionaUy substituted C6-C12 aroyl, 

(d) opHonally substituted Q-Cg alkoxy, 

20 (e) optionally substituted Q-Cg alkoxyalkyl, 

if) optionally substituted Ci-Cs alkoxyalkyloxy, 

(g) optionaUy substituted Q-Cg alkoxycarbonyl, 

(h) optionally substituted Q-Cs alkylcarbonyl, 

(i) optionally substituted Ci-Cg arallgrlcarbonyl, 
fi) optionally substituted Ci-Cg alkylthiocarbonyl, 

(k) optionally substituted C6-C12 aralkylthiocarbonyl, 
(1) optionally substituted Cz-Cg alkoxythiocarbonyl, 
(m) optionally substituted Cs-Cu aryl, 

(n) optionaUy substituted Ci-C4alkanoylanuno, ^ „ , . 
(o) optionally substituted Ci-C6alkoxycarbonyl-Co-C6alkylain.no, 
(p) optionally substitiJted Ci-Cg alkylsulfonylamino, 
(q) optionaUy substituted Q-Cio aralkylsulfonylamino, 
(r) optionally substituted C6-C10 aralkyi, 
(s) optionally substituted Ce-CiO alkaryl, 
(t) optionally substituted Ci-Cg alkyltiiio, 
(u) optionally substituted Q-Cio aralkylfliio, 
(V) optionally substituted Ci-Cg alkylsulfmyl, 
(w) optionaUy substihited C6-C10 arallqrlsulfinyl, 
(x) optionally substituted Ci-Cg alkylsulfonyl, 
(y) optionally substituted C6-C10 aralkylsulfonyl, 
(z) optionally substituted Ci-Cg alkylaminosulfonyl, 

(aa) optionally subsb'tuted C6-C10 aralkylsulfonylamino, 

(ab) optionally substihited 5- or 6-member heterocyde containmg 1-4 
hetero atoms selected from N, 0, and S, and 

45 (ac) optionally substituted C2-Cg alkenyl, 

where the substitiients are one to three R^^, eadi independentiy 
selected from 

nitro, 

amino, 

Ci-Cg alkylamino, 
di-(Ci-C8) alkylamino, 
amidino/ 

aminomethyleneiminor 
immo. 



30 



35 
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imino-Ci-C4 alkyl, 
iminomethyleneamino, 
guanidino, 
Qi-Cio arylamino, 
5 Ci-Cs acylamino, 

C1-C4 alkylsulfonamino, 

azido, 

cyano, 

hydroxy, 

10 hydroxy-Ci-Cs-alkyl, 

Ci-Cg-alkoxy, 

phenyloxy, 

Ci-Cs alkanoyloxy, 

C1-C8 alkanoyl, 
15 C6-C12 aroyl 

benzamido, 

phenyl, 

halo(F, CI, Br, J), 
halo-Ci-Cs-alkyl, and 
20 Ci-C8-alkyl, 

(ad) aminosulfonyt 

(ae) 0x0, 
(aO thio, 

(ag) thiocarbonyl, 
25 (ah) hydroxy, 

(ai) mercapto, 
(aj) formyl, 
(ak) formyloxy, 
(al) carboxy, 

30 (am) amino, 

(an) ureido, 
(ao) amidino, 
(ap) guanidino, 
(aq) aminomethyleneimino, 
35 (ar) imino, 

(as) glycyl, 
(at) phthalimido, 
(au) succinimido, 
(av) morpholino, 
40 (aw) C3-C7 cycloalkyi, and 

(ax) halo(F, CI, Br, I), 
optionally and taken together may form optionally substituted 
tetramethylene, 
pen tame thy lene, 
45 3-oxopentamethyIene, and 

3-azapentamethylene, 

where the substituents are selected from one to three R^^^ 
(B) an amidino group selected from 
-C(=NH)-NH2, 
50 -C(=NH)-NHR3/ 
.C(=NR4)-NHR3. 
-C(=NH)-NR3r4, and 
-C(=NR5).NR3r4, 

where R^, R^, and are defined above, 
55 (C) an aminoalkvleneimino group selected from 

-N=CH-NH2, ' 
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-N=CH-NHR3, 
-N=CH-NR3r*, and 

where I^,R*, and R^ are defined above, 

(P) an iminoallgrleneanuno group selected horn 

-NH-CH=NH, 

-NH-CH=NR3, 

-NH-CR^=NR3, and 

-NR5-CR4=NR3, 

where R?,R*,and R? are defined above, 

(E) a guanidino group selected from 
-NH-C(=NH)-NH2, 
-NH-C{=NH)-NR3h, 
-NH-C(=NH)-NR3r*, 
.NH-C(=NR5)-NR3r*, 

' -NR3-a=NR^)-NR3R4, 
-NR3-C(=NH)-NR3r*, 
-NR3-C(=NR3)-NH2, 
-NR3.C(=NH)-NH2, 
-NR3-C(=NR3)-NHR4, and 
-NR3-C(=NH)-NHR4, 

where r3r*, and r5 are defined above; 

(F) an optionally substituted saturated heterocyclic group selected from 



(qH2)n 




NR« 




30 



35 



NR 

< 



I 

^ .and 




where (1) n is 0, 1, 2, or 3, (2) r13 is selected from r6, -CR9=NR8, -Cfi^^)' 
Nr6r7 -C{=Nr8)-NR6r7 -N=CR9.NR6r7 -Nr10-CrJ=NR8, and -NRl"- 
(C=NR8)-NR<5r7 where R^-Rl^are defined above, (3) is O, S, or NR", and (4) 
the substituents are independently one to three R^^? . fr„_ 

(G) an optionally substituted unsaturated (nonaromatic) heterocydyi selected from 




NR" 
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/I- 

\^(CHa)m .and 



5 where (1) m is 1, 2, or 3, (2) and R^^ are defined above, and (3) 

the substituents are independentiy one to three R^^. 

(H) an optionally substituted unsaturated (aromatic) heterocyclyl selected horn 



w ■ 




\J ■ 


\^ ■ 








0. 







20 

where (1) Z^, Z^, and are selected from O, S, N, and NH, provided that at least 
one Z^, Z^, or Z^ is N or NH, (2) R^^ is defined above, and die substituents are 
independently one to tliree R^^^ 

(J) an optionally substituted bicycloheterocyclic group selected from; 
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5 




IQ where the partial structure 
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/ 

*(CH2)o 



\ 



/ 



where 2? , 7?, and Z9 are independently selected from 



10 



■CHo— . 



•CH: 



■CH- 



-S" 



-n: 



■N- 



, and 



15 



NR"— , 

provided that at least one 2? , Z^, or is 



20 



-N: 



-N- 



.or 



where (1) o is 0, 1, or 2, (2) is defined above, and (3) the substituents are 
independently one to three 



is an optionally substituted bivalent radical selected from the group consisting of 
25 (A) C3-C7-alkylene, 

(B) C3-C7-cycloalkylene, 

(C) C3-C7-allcenylene, 
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(D) C3-C7-alkadienylene, 

(E) C3-C7-allqmylene, 

(F) C:4-C7-alkadiynylene, 

(G) C:4-C7-alkenynylene, 
5 (H) C6-Ci4-aryIene, 

(I) C6-Ci4-aryl-C2-C4-alkynylene, 

0) Ci-C3-alkyl-C6-Ci4-aryl-C2-C4-alkynylene, 

(K) Ce-CM-aryl-Cz-Q-alkenylene, 

(L) Ci-C3-alkyl-C6-Ci4-aryIene, 
10 (M) Ci-C3-alkyl-C6-Ci4-aryl-C2-C4-alkenylene, 

(N) c:6-Cl4-aryl-Cl-C3-aIkylene, 

(O) C6-Cl4-atyl-Cl-C3-aIkyloxyene, 

(P) Ci-C2-alkyl-C6-Cl4-aryl-Cl-C2-alkylene, 

(Q) Ci-C3-alkyloxy-C6-Cl4-arylene, 
15 (R) C2-C6-alkyloxyene, 

.(S) Ci-C5-alkyloxy-Ci-C5-alkyIene, 

(T) C6-Cl0-aryloxyene, 

(U) Q-CiO-aryloxy-Cl-^S-alkylene, 

(V) C2-C6-aIkylthioene^ 
20 (W) Ci-Cs-alkylthio-Ci-Cs-alkylene, 

(X) C6-Cio-arylthioene, 

(Y) Ce-ClO-arylthio-Ci-Cs-alkylene, 

(Z) Ci-C5-aIlq^lsulfoxide-Ci-C5-alkylene, 

(AA) Ci-C5-alkylsuIfone-Ci-C5-aIkylene, 



(AB) 

-R"— C— N— R"- . 

II 
O 

30 (AC) 

R« 

-R«— N— C— R«- ' 

II 
O 

(AD) 

O 

II I « 
-Ri4— S— N— R^*- , 

II 
O 

35 

(AE) 

r6 0 

I II « 
-R«— N— S— R«- . 

ir 

O 
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(AF) 

_j,i4_o-c— N— R«- , 
II 
O 



15 



25 



(AG) 



(AH) 



10 (AI) 



(AJ) 



(AK) 



(AL) 



R<6— N— C— 0-R«- , 



R6 

pl4_ c— N— C— R«- . 



R* R^ 

r16_ n— c— N— R"— . 
II 
0 



,r14__c— O — R"— 

II 

o 



,pi6__o-C— R^s- , 
II 

o 



II 

20 O 



(AM) 



(AN) 



,pi6__o-c— O— R^5-, 
II 

o 

o 
II 

,p17_o — S , 

II 

o 
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(AO) 

O 
II 

— R^* — S-0 . 

II 
0 

(AP) 

0 

5 -Ri4— S— R^*- ' 

(AQ) 

0 

_R14_S— RtS- . 

n 

0 

10 (AR) 

_Ri4_o— R"- , 



15 (AS) 

R14-S— R«- 



(AT) 

R« 

20 _Rl4_i_R«_ , ^ 



(AU) 

-HET— R^"— 

25 

where 

r14 is selected from 

a chemical bond, 
30 Ci-C8-alkyl, 

Q-Cy-cydoalkyl 

C2-C5-alkenyl, 

C3-C5-alkynyI, 

C6-Cio-aryl, 
35 Ci-C3-alkyl-C6-Ci2-aryl, 

Ci-C2-alkyl-C6-Cio-aryl-Ci-C2-alkyI, 

C6-Cio-aryl-Ci-C2-alkyl, and 
C6-Ci0-arylo;q^-Ci-C2-alkyl, 

r15 is selected from 
40 a chemical bond, 

Ci-C4-alkyl, 

C2-C4-alkenyl, 

C2-C4-aIkynyl, 

C6-CiO-aryl, and 
45 Ci-C3-alkyl-C6-Cl2-aryI, 
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is selected from 
a chemical bond/ 
Ci-Cs-alkyl, 
C3-C7-cycloalkyl 
5 C3-C5-aIkenyl, 
C3-C5-alkynyl, 
C6-Cio-aryl 

Ci-C3-alkyl-C6-Ci2-aryl, and 
C6-Cio-aryl-Ci-C2-alkyl, 

10 is selected from 

C3-C4-aIkenyl, 
C3-C4-alkynyl, 

C6-Cl0-ary'r and 
benzyl, and 

15 HET is a heterocyde having from 5-14 atoms in from 1-3 cyde(s)^ each cycle having 

from 1-3 heteroatoms selected from N, O, and S, 
where the substituents are selected from one to three 

is art optionally substituted bivalent radical selected from the group consisting of 

20 



(A) 



(B) 



I 

— (CHa)o— C— N— , 



— (CH2)o— N— C- 
25 O 



(C) 



30 (D) 



I II 

— (CHJo N— S 



0 R« 
II I 

— (CH2)o S— N . 



35 



(E) 



(F) 



II 
O 



(CH2)p C 

' II 
0 



— (CH2)p S — 
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10 



(I) 



0) 



15 (K) 



(L) 



20 



25 



30 



O 
II 

— (CH2)p S 



O 

II 

— (CH2)p— S— 

o 



— (CH2)o — 0 — (CHa)o— ' 

— {CHa)p O— • 

— (CH2)p , 

(CH2)„-CH=CH , and 



35 



(M) ^ ^ 

(CH2)o C=C 

where 

oislor2, 

pis 1,2,3 or 4, 

r6 is defined above, and 

where the substituents are selected from one to three R ; 
T-U-G is selected from ftie group consisting of 

ill ' 



-M=C C— 

R21 R» 



40 



352 



(E) 



15 

(G) 



(H) 



(I) 
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(C) 



(D) 



p22 p21 R20 



-N C=C— 

R" R'» 



I 

■N C N- 



10 n'" 

(F) 

N C N— 



■N=C N — 

R20 

R23 



L I I 



R23 



R» 



25 
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C X C— 

rm R" 



C S C— 

I II L 

R« O R^" 

10 

R23 O R^' 

I II i 
c — s — c— 

R» O R" 

15 

R23 R« R" 



C C C— 

^22 ]i21 1,20 



20 (O) 

R" 



-c=c — c— 

R22 R« R^o 
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(P) 

p23 



10 



(Q) 



(R) 



(S) 



15 (T) 



-c — c=c— 

1,22 ^21 ],20 



■C=C N- 

I22 I21 r20 



f,23 f^ya 

I I 

C C N- 



r22 r21 r20 



•N C=C— 

R» R^" 



R" 



N C C- 



,19 



(U) 

C N C— 

II I, i» 

20 X R*' R» 

(V) 

f,18 019 

li I, I 

X R2' r^" 

25 
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(W) 
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10 



15 



20 



(X) 



(Y) 



(Z) 



•C N=C— 



-Nl=C 

I. i 



p23 R18 

C — C — C 

I I II 



-c=c — c 



N C C- 

I II II 

R22 O O 



II I 

N S C— 

I II L 

R22 O R*» 



25 (AC) 

p18 R18 



-X C C— 

R21 R» 
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II 
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(AE) 



J18 



p19 



-s — c — c— 



10 



(AF) 



-X C C- 



15 



(AG) 



-S N C — 

!! 1 1 



20 



25. 



(AH) 



(AI) 



O 

II 

-s- 



I 

N C 

I I • 

R2° and 
R" 



C= 
1,22 



:N C— 

R20 



where 
XisOorS; 

R^^ and are independently selected from 6\e group consisting of 
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(i) hydrogen, 

(ii) optionally substituted C1-C12 alkyl, 

(iii) optionally substituted C3-C12 alkenyl, 

(iv) optionally substituted C3-C14 cydoalkyl 

5 (V) optionally substituted C1-C12 alkyI-C6-Cl4-aryl, 

(vi) optionally substituted Ce-Cu aryl 

(vii) optionally substituted C1-C4 alkylphenyl and 

(viii) optionaUy substituted C1-C12 alkoxy, 
r19 and are independentiy selected from 

10 (i) hydrogen, 

(ii) haIo(F, Br, I), 

(iii) C1-C4 alkoxy, 

(iv) C1-C4 alkyl, 

(v) phenyl, 

15 (vi) benzyl, and 

(vii) halo(F, a Br, I)-Ci-C4-alkyl, 
*r21 and r22 are independently selected from the group consisting of 

(i) hydrogen, 

(ii) optionally substituted Ci-Ci2-alkyl, 
20 (iii) optionally substituted Ce-Cu-aryl, 

(iv) optionally substituted C3-Ci4-cycloalkyl, 

(v) optionally substituted Ci-Ci2-alkyl-C6-Ci4'aryl, and ♦ 

(vi) optionally substituted Ci-Ci2-alkyl-C3-Ci4-cycloalkyl, 
where the substituents are selected from 

25 (a) halo (F, CI, Br, I), 

(b) nitro, 

(c) hydroxy, 

(d) carboxy, 

(e) tetrazole, 

3Q (f) hydroxamate, 

(g) sulfonamide, 

(h) trifluoroimide, 

(i) phosphonate, 
(i) Ci-C6-alkyl, 

35 (k) C6-Ci4-aryl, 

(I) benzyl, 

(m) C3-Ci4-cycloalkyI, 
(n)C0R^4 

where R^^ is selected from the group 
40 C1-C8 alkoxy, 

C3-C12 alkenoxy, 
C6-Ci2aryloxy, 
Ci-C6-alkyl-C6-Ci2.aryloxy, 
di-Ci-C8-alkylamino-Ci-C8-alkoxy, 
acylamino-Ci-C8-alkoxy selected from the group 
acetylaminoethoxy, 
nicotinoylaminoethoxy, and 
succinamidoethoxy, 
Ci-Cg-alkoyloxy-Ci-Cs-alkoxy, and 
C6-C12 aryI-Ci-C8-alkoxy where tiie aryl group is 
unsubstituted or substituted with one to three of 
the groups 

nitro, 

halo (F, CI, Br, I), 

^ Ci-C4-alkoxy, . 



45 



50 
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amino, 
hydroxy, 

hydroxy-C2-C8-alkoxy, and 
dihydroxy-Ca-Cg-alkoxy, and 
5 (o) CONR25r26 

where R^S and R^^ are independently selected from 
hydrogen, 
Ci-Cio-alkyI, 
C3-Cio-alkenyl, 
10 C6-Ci4-ary!, 

Ci-C6-alkyl-C6-Cio-aryl, 
optionally r25 and r26 taken together may form 
trimethylene, 
tetramethylene, 
15 pentamethylene, and 

3K)xopentamethylene, and 

(vii) Q^-L^"^- 

where is selected from 

hydrogen, and 
20 Ql,and 

is selected from 

a chemical bond, 

U,and 

l2; 

" 25 

D is selected from the group consisting of 
r22, and 

-(C=0)-Xaa, where Xaa is one to three D or L a-amino acid residues; 

30 Wis -r27-w where 
r27 

is selected from 

(a) a covalent bond, 

(b) substituted or unsubstituted methylene, and 

(c) substituted or unsubstituted ethylene, 
35 where the subsb'tuents are selected from 

(i) nitro, 

(ii) hak)(F, CI, Br, I), 

(iii) Ci -C6 alkyl, 

(iv) halo{F, CI, Br, 1)-Ci -C6 alkyl, and 
40 (v) substituted or unsubstituted phenyl 

where the phenyl substituents are selected from 

(1) CrC6 alkyl, 

(2) Ci-C6 alkoxy, 

(3) halo(F, CI, Br, I), and 
45 (4) CPs; 

w is selected from 

(a) -COR28 

(b) -S03R31, 

(c) •NHS02R^^ 
50 (d) -rO(OR3^)2, 

(e) -S02NHR32^ 

(f) -C0NH0R3^ 

(g) -C(OH)R33po(Or33)2, 

(h) -CN, 
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(0 -SOiNH-heterocycIe where the heter(xycle is a 5- f"^^. 
Lc^Ling 1 to 3 heteroatoxns selected fromO,N,a^ 
^ii_^,^«..i„HH,ted or substituted wife one or two substituents 



me containing 1 to 3 heteroatoms selected trom u, jn, dim 
S^SSnsubstituted or substituted wife one or two substituents 

selected from the group 
5 (i) -OH, 

(ii) -SH, 

(iii) -(Ci-C4alkyl), 

(iv) -Ci-QalkoxyU 

(V) CF3, 

(vi) halo{F, CI, Br, I), 

(vii) N02/ 

(viii) -COOH, 

(ix) -COO-(Ci-C4alkyl)/ 
(X) -NH2, 

j5 (xi) 'NH(Ci-C4alkyl), and 

(xii) -N(Ci-C4alkyl)2/ 
(j) -CHzSOiNH-heterocycIe, 

(k) -SOiNHCOR^^, 
(1) -CH2SO2NHCOR32. 

20 (m) ^0NHS02R^^, 

(n) -CH2C0NHS02R3^ 
(o) .NHCONHS02R^^. 
(p) -NHSO2NHCOR33, 
(q) -CONHNHSO2CF3, 
(r) <:0N(0H)R31, 



(s) -CONHCOCF3, 
(t) -CONHSChR^^/ 
(u) -C0NHS02R^^r 
(v) -CONHSO2R3". 



N-N 



(w) 



N 

R^' ' . (X) 



i37 /v\ H 



N-N N-N 

— CONH-< N ^K.-^^^a 

N' N 

0') " 
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•NH 

(») R" , (.b) N*^r3., 
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(am) 



H , (an) 



O. 



(ao) N ,and (ap) 



' r28 is selected from the group consisting of 
(a) hydroxy, 
10 (b) Cl-Cg-alkoxy, 

(c) C3-Ci2-alkenoxy, 

(d) C6-Ci2-aryIoxy, 

(e) Ci-C6-alkyl-C6-Ci2.aryloxy, 

(f) di-Ci-C8-alkylamino-Ci-C8-alkoxy, 

15 (g) acylamino<:i-C8-alkoxy selected from the group 

(i) acetylaminoethoxy^ 

(ii) nicotinoylaminoethoxy, and 
(iu) succinamidoethoxy, 

(h) Ci-C8-alkoyloxy-Ci-C8-a!koxy, 
90 m C6-Ci2-aryl-Ci-C8-alkoxy, 

^ whertanyar^groupsareunsubsto^^ 

three of the groups 

(i) nitre, 

(ii) halo (F, CI, Br, I), 
25 (iii) Ci-C4-alkoxy, and 

(iv) amino, 
(j) hydroxy-C2-C8-a]koxy, 
(k) dihydroxy-C3-C8-alkoxy, and 
(I) NR29r30; 

30 R^^ and R^^ are independently selected from the group 

(a) hydrogen, 

(b) Ci-C8-alkyI, 

(c) C3-C8-alkenyl, 

(d) C6-Ci2-aryl, 

the groups 

(i) nitro, 

(ii) halo (F, CI, Br, 1), 
40 (iii)Ci-C4-alkoxy, and 

(iv) amino; 
r31 is selected from the group consisting of 

(a) hydrogen, 

(b) C1-C6 aikyl, 

45 (c) halo{F, Br, 1)-Ci-C6 alkyl, 

(d) phenyl. 
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(e) benzyl/ and 

(0 -CH2-O-COCH3; 

is selected from the group consisting of 
(a) hydrogen, 
5 (b) benzyl and 

(c) -CH(r35).o-C{0)R35; 

is selected from the group consisting of 

(a) aryl, 

(b) heteroaryl, 

10 (c) (C3-C7)-cycloalkyU 

(d) {Ci-C4)-alkyl, unsubstituted or substituted with a substituent selected 
from the group consisting of 

(i) aryl, 

(ii) heteroaryl, 
15 (iii) -OH, 

(iv) -SH, 

(V) (Ci-C4)-alkyl, 

(vi) (Ci-C4)-aIkoxy, 

(vii) (Ci-C4)-alkylthio, 
20 (viii) 

(ix) halo (F, CI, Br, 1), 
(X) -NO2, 

(xi) -CO2H, 

(xii) C02-(Ci-C4)-alkyl, 
25 (xiii) -NH2, 

(xiv) -N[(Ci-C4)-alkyl]2, 
(XV) -NH[(Ci-C4)-aikyIl, 

(xvi) -PO3H, and 

(xvii) rO(OH)(Ci-C4)-alkoxy, and 
30 (e) (Ci-C4)-perfluoroalkyl; 

j^34 is selected from tlie group consisting of 

(a) -CN, 

(b) -NO2, 

(c) -COOR^^ 

35 (d) Ci-Cft-perfluoroalkyl, and 

(e) CF3; 

r35 is independently selected from the group consisting of 

(a) hydrogen, 

(b) optionally substituted {Ci-C6)-alkyl, 
40 (c) optionally substituted (C2-C6)-alkenyl, 

(d) optionally substituted (C2-C6)-alkynyl, and 

(e) optionally substituted(C3-C8)-cycloalkyl, 
where the substituents are selected from the group 

(i) OH, 

45 (ii) (Ci-C4)-alkoxy, 

(iii) CCbR^^, 

(iv) OCOR^^"*, 
(V) CONHR-'^3^ 

(vi) C0N(R33)2, 
50 (vii) N(r33)C(0)R3^ 

(viii) NH2, 

(ix) (Ci-C4)-alkylamino, 

(x) di[(Ci-C4)-alkyl]amino, 

(xi) aryl, and 
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(xu) heteroaryl, 

(f) -C(0)-aryl, 

(g) -N02, 

(h) halo(a, Bt, I, F), 
5 0) -OH, 

(i) -OR36 

(k) -(Ci-C4)-perHuoroalkyl, 
(1) -SH, 

(m) -S(0)l-2 {Ci-C:4)-alkyI, 
10 (n)-C02R33, 

(o) -SO3H, 

(p) -NR33r36, 

(q) -NR33C(0)R36, 

(r)-NR33COOR3^, 
15 (s) -S02NHR32 

(t) -S02NR33r33, 

(u) -NHSO2RH 

(V) -C(0)NHS02R3^, 

(w) aryl, 

20 (x) heterocyde, 

(y) morpholin-4-yl, 

(z)C0NH2,and 

(aa) lH-tetrazol-5-yl; 
r36 is selected from the group 
25 (a) hydrogen, and 

(b) (Ci-C4)-alkyI unsubstituted or substituted with 

(i) NH2, 

(ii) NH[(Ci-C4)-alkyl], 

(iii) N[(Ci-C4)-alkyll2, 
30 (iv) CO2H, 

(v) CC)2(C]-C4)-aHtyl' 

(vi) OH, 

(vii) SO3H, and 
(viii) SO2NH2; 

35 r37 is selected from the group consisting of 

(a) hydrogen, 

(b) (Ci-C6)-alkyl. 

(c) (C2-C6)-alkenyl, 

(d) (Ci-C6)-alkoxyalkyl, 
M\ fe) -CH7-O-COCH3 and 

(f) -CH^phenyl, where the phenyl is unsubstituted or substituted with a 

substituent sdected from 

(i) -NO2, 

(ii) -NH2, 

45 (iii) -OH, and 

(iv) -OCH3; 

r38, r39, and R^O are each independently selected from 

(a) hydrogen, 

(b) CI, 

50 W CN, 

(d) NO2, 
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(e) CF3, 
(OC2F5. 

(g) C3F7, 

(h) CHF2, 
5 (i) CH2F, 

(i) C02CH3, 
(k) CO2C2H5, 
(1)S02CH3, 
(m) SO2CF3, and 

10 (n) SO2C6F5, 

wherein Z is selected from O, S, NR^^ and CH2; 
JR*^ is selected from hydrogen, CH3, and CH2C6H5; and 

pharmaceutically acceptable salts thereof. 

15 



2. The compound of Claim 1 represented by formula 11: 

20 




where 

25 is one to three groups independently selected from hydrogen, halo(F, CI, Br, I), cyano, 
carboxamido, carbamoyloxy, formyloxy, formyl, azido, nitro,ureido, thioureido, 
hydroxy, mercapto, sulfonamido, and an optionally substituted radical selected 
from C1-C12 alkyl, C2-C12 alkenyl, C3-C12 alkynyl, C3-C12 cydoalkyl, C6-C14 
aryl, C6-C10 aryl-Ci-C8 alkyl, C1-C12 alkyloxy, C6-C14 aryloxy, and C1-C12 

30 acylamino, where the substiluents are selected from halo(F, CI, Br, I), cyano, azido, 

nitro, hydroxy, mercapto, sulfonamido, ureido, thioureido, carboxamido, 
carbamoyloxy, formyloxy, formyl, C1-C4 alkyl, C1-C4 alkoxy, phenyl, and 
phenoxy; 

35 is selected from the group consisting of 
(A) an amino group selected from 
-NH2, 
•NR-^H, 
-NR^R^, and 
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10 



15 



where r3 R*, and r5 are independently selaled from (i) op^««Uy 
TuiT^d radical selected from (a) -NR6r7 (b) -C(=NR«)-I^^R'' « ' 
S*SSr6r7 (d) -NR10-CR9=NR8 and (e) -NR10-C(=NR8)-NR6r7 
u », A p6 137 r8 r9 and R^O is independenUy selected from hydrogen, C1-C4 

?SSc?(Sptionally substituted C3-Ci2c^^^^^^ ^ 
S^^tS^^SL Lyl (v>Vnany substitute 
optionaUy substituted Ci-Cg alkoxy, and (vu) optionally «J^.*^^^2jlv 

i^a';^m^;s^rbrs?.^s^ 

SSnarylamino'c) optionally substi-h.tedC6-Cu aroyl,wh^ 
a«oi«tofltreeRl2 eachRl2independentlyselectedfrommtro,ammo,Ci-C8 

S^L^(Cx:C8) alkylamino, amidino, ^"ll^^^ 
CvCi alkyl, iminomethyleneamino, guamd.no, Q-Qo «y»»?^"°' ^Jf - -alkvl 
• acW^ino, Ci-Q alkylsulfonamino, azido, cyano, hydroxy, hydro^-Cl-Cj^lkyl, 
CvcTi^oJ p^enyToxy, Q-Cg alkanoyloxy, Q-Cg alkanoyU Q-Cljaroy^, 

£,2'mido:^i^nyl,U(F, Cl, Br, I), ^^'^^Xf^'^Y^^t^^ S^^^^ 
halofF a Br I) (e) hydroxy, (f) mercapto, (g) foimyl, (h) fbrmy oxy, W carDo;qr, 

20 T^oaI'^^. (1) a* (m) guLidino, (n) -r^;^y'T^:§^ 

(P) Blycyl, (q) phthalimido, (r) sucdnimido, (s) morphohno, and ^3"^ 
Sdoa^l optionally R^ and R* taken together may form opti^onally substituted 

tetramethylene- penlamethylene, 3-°«P«"«''^*y^,^'/.'^„^^ ^ r12 
azapentamethylene, where the substihients are selected from one to three R , 

25 (B) an amidino group selected from 

-C(=NrH)-NH2, 
-C(=NH)-NHR3, 
-C(=NR4)-NHR^ 
-C(=NH)-NR3R^, and 
30 -C{=NR5)-NR%4, 

v*ere R^ R*, and R^ are defined above, 
(Q an aminoallq'leneamino group selected firom 
-N=CH-NH2, 
-N=CH-NHR3, 
35 -N=CH-NR3r4, and 

-N=CR5-NR3r4, 
where R^, R*, and r5 are defined above, 
P) an iminoalkyleneamino group selected from 
-NH-CH=NH, 
40 -NH-CH=NR3, 

-NH-CR*=NR^, and 

-Nr5-CR4=NR3, 
where R^, R*, and R^ are defined above, 
(E) a guanidino group selected from 
45 -NH-C(=NH)-NH2, 

-NH-C{=NH)-NR3h, 

-NH-C(=NH)-NR3r4, 

-NH-C(=NR5)-NR>^R-*, 

-nr3-C(=nr3)-nr3r*, 

50 .NR3-C(=NH)-NR3r4, 
-NR3-C(=NR3)-NH2, 
-NR3-C(=NH)-NH2, 
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-NR3-C(=NR3)-NHR4, and 
-NR3-C(=NH)-NHR4, 
where r3, R^, and R^ are defined above, and 

(F) an optionally substituted saturated heterocyclic group selected front 



5 



10 



''""^ (CH,)„ NR"-(CHJ„ 



< 



J . and 22- 



where (1) n is 0, 1, 2, or 3, (2) is selected from; R^, -CR^^NR^, -CR9(=nr8)- 
NR6r7 .C(=NR8)-NR6r7, -N=CR9-NR6r7, .NR10-CR9=NR8, and -NR^O- 
(C=Nr8)-NR6r7 where R^-R^O are defined above, (3) is O, S, or NR^^, and (4) 
15 the substituents are independently one to three 



is an optiorully substituted bivalent radical selected from the group consisting of C3-C7- 
alkylene, C3-C7-cycloalkylene. C3-C7-alkenylene, C4-C7-cycloalkenylene, C5-C8- 

20 cydoalkadienylene, C3.C7-alkadienylene, C3-C7-alkynylene, G4-C7- 

alkenynylene, C6-Cl4-arylene, Ce-Cu-aiyl-Cl-Q-alkynylene, Ci-Ca-alkyl-Q- 
Ci4-aryl-C2-C4-alkynylene, C6-Ci4-aryl-C2-C4-alkenylene, Ci-C3-alkyl-C6-Cl4- 
arylene, Ci-C3.alkyl-C6-Ci4-aryl-C2-C4-alkenylene, Qi-Ci4-aryl-Ci-C3- 
alkylene, Cg-Cw-aryl-Ci-Ca-alkyloxyene, Ci-C2-alkyl-C6-Ci4-aryl-Ci-C2- 

25 alkylene, Ci-C3-alkyloxy-C6-Ci4-arylene, C2-C8-alkyloxyene, Ci-Cs-alkyloxy- 

Ci-Cs-alkylene, Cft-Cio-aryli'xyene, Ce-Cio-aryloxy-Ci-Cs-alkylene, Ce-CiQ- 
. arylthio-Ci-Cs-alkylene, 

R» 

-R"— C— N— R^*- , 

li 
O 



30 



-R"— N— C— R"- . 

II 
O 

O R^ 

-R"— S— N— R«- . 

II 
O 
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10 



R5 o 

II 
O 

rM-S— R«- . 

O 

O 

_Rl4__s-.R«_ . 

11 
0 

_Rl6__c— RlS_ , 
II 

0 
R6 

-rM— N— R«- , and 

«R14_0— R^s- , 



15 



20 



where rI* is selected from a chemical bond, Ci-Cg-alkyl, C3<:7<ycloalkyl, 
alkenyl, Ca-CS-alkynyJ. Q-ClO-aryl Ci-C3-alkyl-C6-Cl2-atyl, Ci-C2-alkyI.C6- 
Cio-aryl-Ci-Ci-alkyl, and C6-Cio-aryI-Ci-C2-alkyl, R^^ is selected from a 
chemical bond, Ci-C4-aIkyl, Cz-Q-alkenyl, C2<:4-alkynyl, and C6-ClO-a^I, R 
Is selected from a chemical bond, Ci-CS-alkyI, C3-C7-cycloalkyl, Q-Cs-aWcenyl, 
C3-C5-alkynyl, Cg-Cio-aryl, Ci-Ca-alkyl-Q-Ciz-aryl, Cl-C3-aUcyl-C6-Cl2-J^. 
aifd C6-Cio-aryI-Ci-C2-alkyl, where the substituents are selected from one to three 

Rl2; 

25 r20 is selected from the group hydrogen, haIo(F, CI, Br, I), C1-C4 alkoxy, Q-Q -alkyl, 
phenyl, benzyl, and halo(F, Q, Br, D-Ci-Q-alkyl; 

r22 is selected from fhe group consisHngof (i) hydrogen, optionally substituted C1-C12- 
alkyl Oii) optionally substituted C6-Ci4-aryI, (iv) optionally substihited C3-C14- 

30 cvdoalkyi, (v) optionally substituted Q-Cu-alkyl-Ce-Cu-aryl, (vi) optionally 

substituted Ci-Ci2-alkyl-C3-Cl4-cycloalkyI, where the substituents are sel«ted 
from (a) halo (F, CI, Br, I), (b) nih-o, (c) hydroxy, (d) carboxy, (e) tetrazole^O 
hydroxamate, (g) sulfonamide, (h) trifluoroimide, (i) phosphonate, (j) "-l-^ft- 
alkyl, (k) C6-Ci4-aryl, (1) benzyl, (m) C3-Cl4-cycloalkyl, (n) C0R24 where R24 is 

35 selected from the group Ci-Cs-alkoxy, C3-Ci2-alkenoxy, C6-Ci2-arylo)pr, di-Ci- 

Cs-alkylamino-Ci-Cg-alkojgr, acylamino-Ci-Cs-alkoxy selected from the group 
acetvlaminoethoxy, nicotinoylaminoethoxy, succinamidoetiioxy, and 
pivaloyloxyettioxy, and Cs-Cn^ryl-Ci-Q-alkoxy where the aryl group is 
unsubstituted or substihited with one to three of the groups nifro, halo (F, CI, Br, i), 

40 Cl-Q-alkoxy, amino, hydroxy, hydroxy-Cz-Q-alkoxy, and dihydroxy-C3-C8- 

alkoxv (o) CONR25r26 „here r25 and are independentiy selected from 
hydrogen, Ci-CiQ-alkyl, Cs-Cio-alkenyl, Ce-Cw-aryl, Ci-Ce-alkyl-Ce-CiQ-aryl, 
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optionaHy r25 and R^^ taken togedier may fonn trimethylene, tetramettiylene, 
pentamethylene, and 3-oxopentamethylene, and (vil) Q2.l3. where is selected 
from hydrogen, and and is selected from a chemical bond, L^, and L^, where 
l2 is an optionally substituted bivalent radical selected from tite group consisting of 



15 



5 

I 

— (CHa)o— C— N — , 
II 

o 

I 

O 

o 

I II 

-(CHa)„— N-S 

10 o 

— (CH2)p— C— , 

o 

— (CH2)p S , 

0 
II 

— (CH2)p S , 

O 
II 

' II 

o 

— (CH2)o O— -<CH2)o— ' 

— (CHa)p O 

— ■(CH2)p , 

— (CH2)o— CH=CH — . and 

— (CHa)o— CSC 

35 where o is 1 or 2, p is 1, 2, 3 or 4, R'' is defined above, and where tfie substituents are 

selected from one to three Rl2; 
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D selected from the group amslsting of r22, aiui KC=0)-Xaa, where Xaa is 
or L a-amino acid; 

r28 is selected from the group consisting of (i) hydroxy, (u) ?-^8-alkoxy aii)^Cn- 
Xnoxv (iv) C6-Ci2-aryloxy, (v) Ci-C6-alM-C6-Cl2-aryloxy, (vi) di-Cl-Cg- 
X^^^^^LZ (v% acy.amino<:i-C8-alkoxy f^J-^J^^^ 
(a) acetylaminoethoxy, (b) nicotooylaminoetho^, ^^^.g wSSTiie 
(viii) Ci-C8-aIkoyloxy-Ci-C8^»lkoxy, (ix) C6-Cl2-aiyl-Cl^-aIkoxy wnere me 
Lyl Up unsuULd or substituted with one to three of tt^^ 
in h2o (F a Br, I), (c) Ci-Q-alkoxy, and (d) amino, (x) hydroY;C2-C8-an«>xy, (xi) 

' Si;f;Si:Q.aUr,L(»^NR29R30wher^ 

S2ted from the group (a) hydrogen, (fa) Ci-Q-alkyl, (c) Ca-Cs-aUcenyl, (d) Ce- 
ST^lXe thf aryf^ip^is ^substituted or sul»atu.«^ 
thT^ups nitro, halo (F, a Br, 1), Ci-C4-alkoxy, and ammo and (e) C6;Ci2_^l 
15 Ci-Q^alkyl where the aryl group is unsubstituted or substituted with one to three of 

. the groups nitro, halo (F, O, Br, 1), and Q^-alkoxy; 

r29 is one or two groups independently selected from ^S^^P^^^^^^^:^}^^' 
alkyl, (c) C3-C8-alkenyI, (d) Q-C^-aryl, and (e) Ce-Cn-aryl-Ci-Cg-alkyl, 
20 S; any ^rl groups are unsubstihxted or substituted witi. one to three of fte 

^oups (i) m?ro, (ii) halo (F, CI, Br, I), (iii)Ci-C4-alkoxy, and (iv) amino; and 

pharmaceutically acceptable salts thereof. 
^ 3. lhecompoundofaaim2where-Ll-isselectedfromthegroupconsistingof 

{CHa)q— R^'- . 

30 — (CH^),— C=C-R«- . 

— (CHa), — CH=CH-R«- . 

ICH.\. ^ V- 



35 




40 



R» 

-R«— C— ill— R^'- . 

il 
O 
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R6 

il 
O 

O R« 

-R'<— S— N— R«- , 

II 
O 

R8 O 
II 

5 O 

R14.S_R15_ , 

O 

-R" — S— R«- . 

10 

o 

-R«— S— R«- . 

n 

O 

_Ri6 — c— R"- • 

II 
O 

R6 

15 ^ • and 

_Rl4_o — Ris- , 

20 where 

pis 1,2, 3, or 4; 
qis3,4,5,6or7; 
r is 1,2, 3, 4, or 5; 
s is 2 or 3; 

30 R^^ is selected from 

C2-C5-alkyl, 

C3-C7-cycloalkyl, 

C2-C5-alkenyl, 

C3-C5-alkynyl, 
35 C6-Cio-aryl, 

Ci-C2-aIkyl-C6-Cl2-ary'' 
Ci-C2-aIkyl-C6-Cio-aryl-Ci-C2-alkyl, 
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C6-Cio-aryl-Ci-C2-alkyl and 
C6-Cio-aryloxy-Ci-C2-alkyl; 

Rl5 is achemicalbond connectingLl ^ position 7 of the benzodiazepinedione; 

5 

r16 is selected from 
Cz-Cs-alkyl, 
C3-C7-cycloalkyl, 
C3-C5-alkenyl, 
10 C3-C5-alkynyl 
Ce-CiQ-Biyl 

Ci-C3-alkyl-C6-Ci2-aryl and 
C6-Cl0-aryl-Ci-C2-alkyl, 

wherein R^^ and R^^ bond to Q^. 

15 

4. Ihe compound of Claim 3 where r22 is selected from the group consisting of 
hydrogen, 

optionally substituted Ci-C6-alkyI, 
20 where the substituents are selected from 

amino, 

hydroxy, 

halo(F, CI, Br, I), 

carboxy, and 
25 Ci-Q-alkoxycarbonyl, 

optionally substituted C6-Cio-aryl, and 
optionally substituted C6-Cl2-aryl-Ci-C4-alkyl, 
where the substituents on any aryl group are selected from 

amino, 

30 i^i^o, 

haIo(F, CI, Br, I), 

halo(F, CI, Br, IKi-Ce-alkyl, 

Ci-C6-aIkoxy, 

C6-Ci0-aryloxy, 
35 amino-Ci-C6-acylamino, 

amino-Ci-C6-acyi, and 

guanidino-C6-Cio-aroylamino. 



40 



45 



50 



5. The compound of QaimS where qU^. is selected from tiie group consisting of 
H2N— (CH2)3 - 

H2N— (CH2)4 , 

H2N (CH2)5 • 

H2N (CH2)6 . 



NH 

H2N— C-HN— (CH2)3 
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10 



NH 
II 

HjN — C— HN — (CH2)4 . 



NH 
II 

HjN — C— HN — [CH^s , 



NH 
II 

HaN — C— HN — {CH^e' 



NH 

II 

HaN— C {CH^y 



15 



NH 
II 

HjN— C {CH^^ _ 



NH 
II 

HjN— C (CH2)5 



20 



NH 
II 

HaN— C (CH2)6- 



25 



HjN— (CHafe — O . 



HaN— (CHah— O — , 



30 



HaN— (CH2)4 — O , 



HaN— (CHa)5 — O , 



35 



NH 

II 

HaN — C— HN— (CHa)3 — 0 



40 



NH 
II 

HaN — C— HN — {CH^^ — O 
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25 



NH 

HjN— C— HN— Ws — O . 

NH 

HaN— C— HN— (CH2)6 — O , 

NH 

HaN— C (CH2)2 — O , 

NH 

HaN— C (CHafe — O — , 

NH 

HaN— C (CHa)4 — 0 , 

NH 

HaN— C (CHa)5— O — . 







NH 
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15 
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25 



30 



35 



NH 

H2N 



II /-\ 
— C — N ) (CH2)3- 0 

1^ (CH2)4-0— 



HN 



NH . 

II / \ 
H2N-C N )— (CH2)4-0 



H2N CH2— C=C . 

HjN (CH2)2— CSC . 

HjN (CH2)3— C=C , 

H2N (CHa)4--C=C , 

NH 
II 

H2N— C— HN CH2— C=C 



NH 

II _ 
H2N — C — HN (CHa)a— CSC , 



NH 

II 

H2N — C — HN (CHa),— CSC , 



NH 

II 

H2N — C — HN — (CHa)*— CSC , 
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NH y=\ " 



NH i ^ "j> 



H 

H2N-CH2— N /fr^^ • 



NH H 

ir I 

H2N— C-CHi — C—N , 

O 



NH H 

•I i. 
H2N— C-CH2— CH2— C-N , 



NH ^ 

II ^ ' 

H2N-C-CH2-CH2— CH2— C-N , 

0 



25 



NH H 
II I 
H2N— C - NH — CH2— C- N- 

O 



NH H 

II I 
H2N-C— NH-CHf-CH2— C— N , 



30 
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6. The compound of Qaim 2 selected from the group consisting of; 

l-(4-chlorophenyl)methyI-4-(2-carboxyethyI)-7-(4-(l-piperi2in)-phenyl)-3,4-dihydro-lH- 
25 l,4-benzodia2apine-2,5-dione, 

l-(diphenyl)methyl-4-(2-carboxyethyl)-7-{4-(l-piperizin)-phenyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-dione, 

l-(m-trifluromethyl)phenyl-4-(2-carboxyethyl)-7-(4-(l-piperizin)-phenyl)-3,4-dihydro- 
lH-l,4-benzodiazapine-2^<iione, 
30 l-methyl-4-(2-carboxyethyl)-7-(4-(l-piperizin)-phenyl)-3,4-dihydro-lH-1^4- 
benzodiazapine-23-dione, 

l-(l-methyl)ethyl-4-(2-carboxyethyl)-7-(4-(l-piperi2in)-phenyI)-3,4-dihydro-lH-14- 
benzodiazapine-2^-dione^ 
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l-(2.methyl)propyl-4K2-<:arboxyethyl)-7-(4-(l.plperiri^^^^ 
benzodiazapihe-2^-dione, 

H4<hIorophenyl)methyl-4<2<arboxyethyl)-7<H2-aminoe*^^^^ 

lH-l,4-benzodiazapine-2^-dione, 
5 i-(diphenyl)methyl-4-(2-carboxyethyl)-7K4-{2-aminoethoxy)-ph«^^^^ 

l,4-benzodiazapine-2,5-dione, 

Hm-trifluromethyl)phenyl-4K2<arboxyethyI)-7<4-(2-aminoethoxy).pte^^^^ 
dihydro-lH-l^benzodia2apine-2^-dione, 

l-methyl-4-(2-carboxyethyl)-7-{4.(2-aininoethoxy).phenyl)-34Klihy 

10 benzodiazapine-2^ione, 

Hl-methy0ethyl-4-(2-carboxyethyl)-7-(4-(2-ammoethoxy)-phenyl)-3,4-dihyd 

benzodiazapine-2^-dione, 

l-(2.methyl)propyl-4-{2-carboxyethyl)-7-(4-(2-aminoethoxy)-phenyI)-3,4.dlhydro^ 

l,4-benzodiazapine-2,5-dione, 
15 l-(diphenyl)methyl-4-(2<arboxyethyl)-7-(6-aminohexyl)-3,4Klihydro-lH-^^^^ 

benzodiazapine-2,5-dioner 

l-(diphenyl)methyl-4.(2-carboxyethyl)-7K6-aminohex-l-ynyl)-3,4-dihydro-W^ 

benzodiazapine-2^-dione, 
Hdiphenyl)methyM.(2<arboxyethyl)-7.(5-^^^^ 

20 benzodiazapine-2^-dione, 

Hdiphenyl)methyI-4-{2-carboxyethyl)-7-(5-guanidinopentyl)-3,4-dihydro-lH-l,4- 

benzodiazapme-2^-d ione, 

l-(diphenyl)methyl-4-(2-carboxyethyl)-7-(4-guanidinobutoxy)-3.4-dihydro-lH-l,4- 

benzodiazapine-2^-dione, 
25 l-(diphenyl)methyl-4-(2-carboxyethyl)-7H(5-aminopent-l-ynyl)-34-dihydro-lH-l,^^ 

benzodiazapine-2^-dione, 

l.(diphenyl)methyl-4.(2.carboxyethyl)-7-(5-guanldinopent.l-ynyl)-3,4-dih^^ 
benzodiazapine-2^-dione, 

l-(diphenyl)methyl-4-(2-carboxyethyl)-7-(4-amidino)benzamido-3,4-dihydro-lH.l,4- 

30 benzodiazapine-2^-dione, 

l.(diphenyl)methyl-4-(2-carboxyethyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH-l,4- 

benzodiazapine-2^-dione, 

l-(diphenyl)methyW-(2<arboxyethyt)-7.I2-{4-amidinophenyl)]ethenyl-3,4.dihydro-lH- 

l,4-benzodiazapine-2^-dione, 
35 l.{diphenyl)methyl-4-(2-carboxyethyl)-7-[2-(4-amidinophenyl)]ethynyl-3,4.dihydro-lH- 

l,4-benzodiazapine-2^-dione, 

l-(4-chIorophenyl)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione. 
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l-(4.dilorophenyl)methyl-4-(2<arboxyethyl)-7-(5-aminopentoxy)-3,4-dihydro-lH-l 

benzodiazapine-2^-dione, 

l-{4<hlorophenyl)methyM-(2<arboxyethyI)-7-(4-amidino)ben2amido-3,4-dihydro 

l,4-benzodiazapme-2,5-dione, 
5 l.(4<hlorophenyI)methyI-4-(2<arboxyethyl)-7.(4-amidino)benzyloxy-3,4-dihydro-lH- 

M-benzodiazapine-2,5-dione, 

l-(4-chlorophenyl)methyl-4-(2-carboxyethyl)-7-[2-(4-amidinophenyl)lethenyl-3,4- 
dihydro-lH-l,4-benzodiazapine-2,5-dione, 

l-(4<hlorophenyl)methyl-4-(2<arboxyethyl)-7-[2.(4-amidinophenyl)lethynyl-3,4- 

10 dihydro-lH-l,4-benzodiazapine-2^''dione, 

l-inethyl-4-(2-carboxyethyl)-7-(4-amidino)benzamido-3,4-dihydro-lH-l,4- 

benzodiazapine-2^-dione, 

l-methyl-4-(2-carboxyethy!)-7-(4-amidino)benzyloxy-3,4-dihydro-lH-l,4-benzodiazapine- 
2^-dione, 

15 l-methyl-4-(2<arboxyethyI)-7-[2-(4-amidinophenyI)]ethenyl-34-dihydro-lH-l,4- 
benzodiazapine-2,5-d ione, 

l-inethyM-(2-carboxyethyl)-7-I2-{4-amidinophenyl)]ethynylr3,4-dihydro-lH-l,4- 
benzodiazapme-2,5-dione, 

l-(l-methyl)ethyI-4-(2<arboxyethyl)-7-(4-amidino)benzarnldo-3,4-dihydro-lH-l,4- 

20 benzodiazapine-2^-dione, 

l-(l-methyl)ethyl-4-(2-carboxyethyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH-l,4- 

benzodiazapine-2^-dione, 

l-(l-methyl)ethyl-4-(2<arboxyethyl)-7-[2-(4-amidinophenyl)]etheny!-3,4-dihydro-^^ 

l,4-benzodiazapine-2,5-dione, 
25 l-(2-methyl)ethyl-4-(2<arboxyethyl)-7-[2-(4-amidinophenyI)]ethynyI-3,4-dihydro^^ 

l,4-benzodiazapine-2,5-dic>ne, 

l-(2-niethyJ)propyl-4-(2-carboxyethyl)-7-(4-amidin())benzamido-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-d ione, 

l.(2-methyl)propyl-4-(2-carboxyethyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH-l,4- 

30 benzodiazapine-2,5-dione, 

l-(2-methyl)propyl-4-(2<arboxyethyI)-7-[2-(4-amidinophenyl)lethenyl-3,4-dihydro-lH^ 

l,4-benzodiazapine-2,5-dione, 

l.(2-methyl)propyI-4-(2<arboxyethyl)-7-[2-(4-amidinophenyl)]ethynyl-3,4-dihydro-lH- 

l,4-benzodiazapine-2,5-dione, 
35 l-(2,4-diflurophenyI)methyl-4-(2<arboxyethyl)-7-(4-(l-piperizin)-phenyl)-3,4^^ 

lH-l,4-benzodiazapine-2,5-dione, 

l-(2,4-diflurophenyl)methyl-4-(2<arboxyethyl)-7-(4-(2-aminoethoxy)-phenyl)-3,^^ 
dihydro-lH-l,4-benzodiazapine-2>dione, 
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H2,4.dmuH,phenyI)methyl-4.(2.carboxyethyl).H^^^^ 

benzodia2apine-23-dione, j iu i a 

l.(24-diflun,phenyl)methyl-4-(2<arboxyethyI)-7-(5-aminope^ 

benzodiazapme-2^-dione, 
5 l-{2,4^iflurophenyI)methyM-(2<arboxyethyl)-H4-amidm^^^^ 

l,4-benzodiazapine-2^ione, 

H2,4.diflurophenyl)methyl^(2<arboxyethyl)-7.^^^^^^ 
ly4-benzodiazapine-2^dione^ 

H2^iflurophenyl)methyI-4K2<arboxyethyim2-(4^mito^^^ 

10 dihydro-lH-l,4-benzodiazapine-2^-d!one, 

H2Adiflurophenyl)methyl-4-(2<arboxyethyl)-7-[2-(4-amid^^^^ 

dihydro-lH-l,4-benzodiazapine-2^-dione, 

H4-chlorophenyI)meUayl-4-(2<arboxyethyI).7-[2-(4-piperidmyl)e*^^ 

lH-l,4-benzodiazapine'2^-dione, 
15 l-(diphenyl)methyM-{2<arboxyethyO-7-I2K4-piperidlnyl)eth^^^ 

benzodiazapine-2,5-dione, 

H«-trifluromelhyl)phenyM-{2-carb«xyethyl)-7-[2K4-piperidinyl)ethyloxy]-3,4^ 
dihydro-lH-l;4-benzodiazapine-2^-dione, 

l-inethyl-4K2<arboxyethyl)-7-[2-(4-piperidinyI)ethyloxy]-3,4.dihydro-lH-l,4- 

20 benzodiazapine-2,5-dione, 

l-(l-methyI)ethyI-4-(2-carboxyethyl)-7-[2-(4-piperidinyl)ethyloxyl-3,4-dihydro-lH.l,4- 

benzodiazapine-2^-dione, 

I-(2-methyl)propyI-4-(2<arboxyethyl)-7-[2-(4-piperidiayl)ethyIoxyI-3,4Klihydro-W^^ 

benzodiazapine-2^-dione^ 
25 i-(2,4Kiiflurophenyl)methyl-4-(2.carboxyethyl)-7-[2-(4.piperidinyl)ethyIoxy].3,4. 

dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(4-chlorophenyl)methyMK3-bulanoyI)-7-(4-(l-piperi2in)-phenyl)-3,4Hiihydro-l^ 
benzodiazapine-2,5-dione, 

l-(diphenyl)methyl-4-(3-butanoyI)-7-{4-(l-piperizin)-phenyl)-3,4-dihydro-lH-1.4- 

30 benzodia2apine-2^-dione, 

l-(,„.trifIuromethyl)phenyI-4-(3-butanoyl)-7-(4-(l-piperizin)-phenyI)-34-dihydro-lH. 

1.4- benzodiazapine-2,5-dione, 

l-methyl-4-{3-butanoyl)-7-(4-{l-piperizin)-phenyl)-3,4Kiihydro-lH.1.4-benzodiazapine- 

2.5- dione, 

35 i-(i-methyl)ethyl-4-(3-bulanoyl)-7-(4-(l-piperizin)-phenyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 

l-(2-methyI)propyM-(3-butanoyl)-7-(4-(l-piperizin)-phenyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^ione. 
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l-{4<hlorophenyl)methyl.4-(3-butanoyI)-7-(4-(2-aminoethoxy)-phenyI)-3,4-dihydro^ 
l,4-benzodiazapine-2,5-dione, 

l-(diphenyl)melhyl-4-(3-butanoyI)-7-(4-(2-aminoethoxy).phenyl)-3,4-dihydro-lH^ 

benzodiazapine-23-dione, 
5 l-(m-trifluromelhyl)phenyl-4-(3-butanoyl)-7-(4-(2-aminoelhoxy)-phenyI)-3,4HJihydro^ 

lH-l,4-benzodiazapine-2,5-d ione^ 

l-methyl-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-<i ione, 

l-(l-methyl)ethyM-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyI)-3,4-dihydro-lH^ 

10 benzodiazapine-2,5-dione, 

l-(2-methyl)propyl-4-(3-butanoyl)-7-(4-(2-aminoethoxy)-phenyI)-3,4-dihydro-lH-l,^ 

benzodiazapine-2^-dione, 

l"(diphenyl)methyl-4-(3-butanoyl)-7-(6-aminohexyI)0,4-dihydro-lH-l,4-benzodia^^ 
2^-dione, 

15 l-(diphenyl)methyl-4-(3-butanoyI)-7-(6-aininohex-l-ynyl)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 

l-(diphenyl)inethyl-4-(3-butanoyl)-7-(5-aminopentoxy)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-d ione, 

l-(diphenyI)methyl-4-(3-butanoyl)-7-(5-guanidinopentyI)-3,4-dihydro-lH-l,4- 
20 benzodiazapine-2^-d ione, 

l-(diphenyI)inethyI-4-(3-butanoyl)-7-(4-guanidinobutoxy)-3,4-dihydro-lH-l,4- 
benzodiazaptne-2,5-d ione, 

l-(diphenyI)methyI-4-(3-butanoyl)-7-{5-aminopent-l-ynyl)-3,4-dihydro-lH-l,4^ 
benzodiazapine-2,5-dione, 
25 l-(diphenyI)methyl-4-(3-butanoyl)-7-(5-guanidinopent-l-ynyI)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-d ione, 

l-(diphenyl)methyl-4-(3-butam)yl)-7-(4-amidino)benzamido-3,4-dihydro-lH-l,4- 
benzcKliazapine-23-dione, 

l-(diphenyl)methyl-4-(3-butanoyl)-7-(4-amidino)benzyloxy-3,4-dihydro-lH-l,4- 
30 benzodiazapine-2^-dione, 

l-(diphenyI)methyM-{3-butanoyl)-7-[2-(4-amidinophenyl)]ethenyl-3,4rdihydr^^ 
benzodiazapine-2^-dione, 

l-(diphenyl)methyl-4-(3-butanoyl)-7-[2-(4-amidinophenyl)]ethynyI-3,4-dihydro-lH-^ 
benzodiazapine-2^-d ione, 
35 l-(4-chlorophenyI)methyl-4-(3-butanoyl)-7-(6-aminohexyI)-3,4-dihydro-lH-l,4- 
benzodiazapine-2^-dione, 

l-(4<hIorophenyl)methyl-4-(3-butanoyl)-7-(5-aminopentoxy)-3,4-dihydro-lH-l,4- 
benzodiazapme-2,5-dione, 
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H4<hlorophenyl)methyl-4.(34,utanoyl)-7-(4-amidino)b^^ 

benzodiazapine-2^-dione, ,h 1 a. 

l-{4-chlorophenyl)methyl-4K3-butanoyl)-7H4-amidino)^^^^^^ 

benzodiazapine-2^-dione, jo. ^ 

5 H4-<*lorophenyI)methyl-4-(3-butanoyl)-H2-(4-ami^^^^^ 

lH-l,4-benzodiazapine-2^ione^ 
H4<hlorophenyl)methyl-4-{3-b«tanoyl)-7-t2-(4-amW 

lH-l,4-benzodiazapme-2^-dione, 

l.me*yl-4-(3-butanoyl)-7-(4Wlno)benzamido-3,4^^^^^^ 

10 dione, , ^. . ^ c 

l-methyl-4-(3-butanoyl).7-{4.amidino)benzyloxy-3,^^^^^^ 

l-methyl-4-(3-butanoyl)-7-[2-(4.amidinophenyl)]ethenyl-3,4-dihydrc,-lH-l,4- 

benzodiazapine-2^-dione, 
15 i-melhyl-4-(3-butanoyl)-7-I2-(4-amidlnophenyI)]ethynyl-3>4^lhydro-lH-l,4- 

benzodiazapine-2^-dione, 

l-(l-methyl)elhyl-4-(3-butanoyl)-7-(4-arnidino)benzamido-3,4-dlhydro-lH-l,4- 
benzodiazapine-2,5-dione, 

l-{l-inethyl)ethyl-4-(3-butanoyl).7-(4-amidino)benzyloxy-3,4-dihydro-lH-l,4- 

20 benzodiazapine-2,5-dione, ,u i -i 

l-(l-inethyI)ethyl-4-(3-butanoyl)-742-(4-am.dinophenyl)]ethenyl-3,4-dm^^ 

benzodiazapine-2^-dione, 

l-(2-methyl)ethyl-4-(3-butanoyl)-7-[2-(4-amidinophenyl)]ethynyl-3,4-dihydro-lH-l,4- 

benzodiazapine-2^-dione, 
25 l.(2-inethyl)propyl-4-(3-butanoyI)-7-{4-amidlno)benzamido-3^-dlhydro-lH-l,4- 

benzodiazapine"-2^-dione, 

l.(2-methyl)ptopyl-4.(3.butanoyI)-7-(4-amldino)benzyloxy-3,4-dihydro-lH-l,4- 

benzodiazapine-2^-clione, 

l-(2-methyl)propyl-4-(3-butanoyI)-7-I2-(4-amidinophenyl)]ethenyl-3,4-dihydro-lH-l,4- 

30 benzodiazapine-2^-diane, 

K2-methyl)propyl-4-(3-butanoyI)-7-[2-(4-amidtnophenyI)]ethynyl-3,4-dihydro-lH-l,4- 

benzodiazapine-2,5-dione, 

l-(2,4-diflurophenyI)methyl-4-(3-butanoyl)-7-(4-(l-piperizin)-phenyl)-3^-dm^^ 

l,4-benzodiazapine-2,5-dione, 
35 i^,4KiIflurophenyl)methyl-4-(3-butanoyl)-7-(4K2-ammoethoxy)-phenyl)-34^^^ 

lH-l/4-benzodiazapine-2^-dione, 
H2,4-diflurophenyl)methyl-4K3-butanoylW-(6.amin 

benzodiazapine-2^-dione. 
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l-(2,4-diflurophenyl)methyI-4-(3-butanoyl)-7-(5-aminopentoxy)-3,4-dihydro-lH^ 
benzodiazapine-23-dione, 

l-(2,4-diflurophenyl)methyJ-4-(3-butanoyl)-7-(4-amidino)benzamido-34-dihydK)-l 

benzodiazapine-2^-dione/ 
5 H2,4-diflurophenyI)methyl-4-(3-butanoyI)-7-(4-amidino)ben2yloxy-3,4HJihydro-lH-l^^ 

b€nzodiazapine-2^-dione, 

l-(2,4-diflurophenyI)methyl-4-(3-butanoyI)-7-I2-(4-amidinophenyI)]ethenyl-3,4^^ 
lH-l,4-benzodiazapine-23-dione, 

l-(2,4-diflurophenyl)methyl-4-(3-butanoyl)-7-[2-(4-amidinophenyl)lethynyl-3,4-dihyd^^^ 
10 lH-l,4-benzodiazapine-2,5-dione, 

l-(4<hlorophenyl)methyI-4-(3-butanoyI)-7-[2-(4-pipendinyl)ethyloxy]-3,4-dihydro-lH- 

l,4-benzodiazapine-2,5-dione, 

l-(diphenyl)methyl-4-(3-butanoyl)-7-[2-(4-piperidinyI)ethyIoxy]3,4-dihydro-^ 

benzodiazapine-2,5-dione, 
15 l-(m-trifluromethyI)phenyl-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyIoxy]-3,4-dihyd 
l,4-benzodia2apine-2,5-dione, 

l-methyl-4-(3-butanoyl)-7-[2-(4-piperidinyi)ethyloxy]-3,4-dihydro-lH-l,4- 
benzodiazapine-2,5-d ione, 

l-(l-methyl)ethyM-(3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]-3,4-dihydro-lH-l^^^ 
20 benzodiazapine-2^-d ione, 

l-(2-methyl)propyl-4-(3-butanoyl)-7-[2-(4-piperidmyl)ethyloxy]-3,4-dihydro-lH^ 
benzodiazapine-2^-d ione, 

l-(2,4-difIurophenyI)methyI-4-(3-butanoyl)-7-[2-(4-piperidinyl)ethyloxy]-3,4-d 
lH-l,4-benzodiazapine-23-dione, 
25 l-(4-chlorophenyl)methyl-4-[(2-methyl)carboxyethyI]-7-(4-(l-piperizin)-phen 
dihydro-lH-l,4-benzodia2apine-2,5-du)ne, 

l-(diphenyJ)melhyI-4-[(2-methyi)carboxyethyl]-7-(4-(l-piperizin)-phenyl)-3,4-dihydro- 
lH-l,4-benzodiazapine-2,5-dione, 

l-(m-trifluromethyl)phenyI-4-[(2-methyl)carboxyethy!]-7-(4-(l-piperizin)-phenyl)-^^^ 
30 dihydro-lH-l,4-benzodiazapme-23-dione, 

l-methyI-4-[(2-methyl)carb()xyethyl]-7-(4-(l-piperizin)-phenyl)-3,4rdihydro-l 
benzodiazapine-2^-d ione, 

l-(l-methyl)ethyM-[(2-methyl)carboxyethyl]-7-(4-(l-piperizin)-phenyl)-3,4^^ 
lH-l,4-benzodiazapine-2,5<lione, 
35 l-(2-methyl)propyl-4-[(2-methyl)carboxyethyl]-7-(4-(l-piperizin)-phenyl)-3,4-dihydro- 
lH-l,4-benzodiazapine-2,5-dione, 

l-(4<hIorophenyl)methyI-4-[(2-methyl)carbi>xyethyl]-7-(4-{2-aminoethoxy)-phenyl)-^^^^ 
dihydro-lH-l,4-benzodiazapine-2^'5-dione, 
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l-(diphenyl)methyl-4-[(2-methyl)carboxyethyll-7-^^^^^^^ 

dihydro-lH-ly4-benzodiazapine-2^-dione, 
Hm-trifluromethyl)phenyl-4-[(2-methyl)carboxyethyl]-7^^^^^^^ 
3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione, 
5 l-methyl-4-I(2-methyl)carboxyethyl]-7.(4-(2-aminoethoxy) 

ben2odiazapine-2^-d ione^ 

l-{l.methyl)e*yl-4-[(2-methyl)carboxyethyll-7W2-anunoethoxy)-ph 
dihydro-lH-l,4-benzodiazapine2^-dione, 

I-{2-methyl)propyl-4.[(2-methyl)carboxyethyl]-7-(4-(2-aminoethoxy).^^^^ 

10 dihydro-lH-l,4-benzodiazapine-2^-dione, 

l.(diphenyl)methyI^[(2-methyl)carboxyethyI].7-(6-aminohexyl)-3,4-dih^ 

ben2;odiazapine-2^-dione, 

l.{d.>henyl)methyl-4-[(2-methyl)carboxyethyl]-7-(6-aminohex-l-ynyI)-34Hlihydro-lH^ 

l,4-benzodiazapine-2,5-dione, 
15 l-(diphenyl)methyl-44(2-methyl)carboxyethylI-7-(5-aminopento^^^ 

b€nzodiazapine-2^5-dione/ 

l-(d.pheny«methyl-4-[(2-methyI)carboxyethyl]-7-(5-guanidinopentyI)-3,4Kli^^^^^ 
l,4-benzodiazapine-2^-dione, 

l.(diphenyl)methyl-4-I(2-methyl)carboxyethyl]-7.(4-gaanidinobutoxy)-3,4^hyd 

20 l,4-benzodiazapine-2^dione, 

l-(diphenyl)methyl-4-[(2-methyl)carboxyethylJ-7-(5-aminopenH-ynyl)-3,4Hiihydro-lH- 

l,4-benzodiazapine-2^ione, 

l-(diphenyl)methyl-4-t(2-methyl)carboxyethyl]-7-(5-guanidlnopent-l-ynyl)-3^-dihydro- 

lH-l,4-benzodiazapine-2,5-dione, 
25 Hdiphenyl)methyl-4-[(2-methyl)carboxyethyl].7-(4-amidino)benzamido.3.4-dihydro-lH- 

l,4-benzodiazapine-2^dione, 

l.(diphenyl)methyl-4.[(2-methyl)carboxyethylJ-7-(4.am.-dino)benzy^^ 
l,4-benzodiazapme-2^ione, 

Hdiphenyl)niethyI-4-I(2-methyl)carboxyethyl]-7-[2-(4-arnidinophenyl)]ethenyl-3,4- 

30 dihydro-lH-l,4-benzodiazapine-23-d«»ne, 

Hdiphenyl)methyl-4-[(2-methyl)carboxyethyl]-7-t2-(4-amidinophenyl)]ethynyl-3,4- 

dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(4-chlorophenyl)methyl-4-[(2-methyl)carboxyethyll-7-(6.aiT.fnohexyI).3,4-dihydro-lH- 

l,4-benzodiazapine-2,5-dione, 
35 H4-chlorophenyl)methy|.44(2-methyI)carboxyethyll^^^^^^ 

lH-l,4-benzodiazapine-2^-dione, 

l.(4<hlorophenyl)methyl-4-[(2«methyl)carboxyethyl]-7-(4-amidino)^^^^ 
dihydro-lH-l,4-benzodiazapine-2^-dione, 
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l-(4<hlorophenyl)methyl-4-[(2-methyl)carboxyethyI].7-(4-amidino)benzyloxy-3^^ 
dihydro-lH-l,4-ben2odiazapine-23-dione, 

l-(4<hlorophenyl)methyl-4-[(2-rnethyl)carboxyethyl]-7-[2-(4-ainidinophenyl)lethenyl- 

3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione, 
5 l-{4<hlorophenyl)methyI-4-[(2-methyl)carboxyethyl]-7-[2-(4-amidinophenyl)lelhynyl^ 
3,4-dihydro-lH-l,4-benzodia2apine-2,5-dione, 

l-inethyl-4-[(2-methyl)carboxyethyl]-7-(4-amidino)benzamido-3,4-dihydro-lH-l,4- 
benzodiazapine-23-dione, 

l-methyM-[(2-methyl)carboxyethyl]-7-(4-amidino)benzyioxy-3,4-dihydro-lH-l,4- 

10 ben20diazapine-2,5-dione, 

l-methyM.[(2-methyl)carboxyethyI]-7-I2-(4-amidinophenyl)]ethenyl-3,4-dihydro- 

l,4-benzodiazapine-2,5-dione, 

l-methyM-[(2-methy!)carboxyethyI]-7-[2-(4-amidinophenyl)]ethynyl-3,4-di^^ 

l,4-benzodiazapine-2,5-dione, 
15 l.(l.methyl)ethyI-4-[(2-methyI)carb()xyelhyl]-7-(4-amldino)benzamido-3,4-dihydro-l 

1,4-benzod iaza pi ne-2,5-dione, 

l-(l-methyl)ethyl-4-[(2-methyl)carboxyethyl]-7-(4-amidino)benzyIoxy-3,4-dihydro-lH- 
l,4-ben2od iaza pi ne-2,5-d ione, 

l-(l-methyl)ethyl-4-[(2-methyl)carboxyethyl]-7-[2-{4-amidinophenyl)]ethenyI-3,4- 
20 dihydro-lH-l,4-ben2odiazapine-2^-dione, 

H2-methyl)ethyl-4-[(2-methyl)carboxyethyI]-7-[2-(4-amidinophenyl)]ethynyl-3,4- 
d ihyd ro-1 H-l,4-benzod iaza pi ne-2,5-d ione, 

l-{2-methyI)propyl-4-[{2-methyl)carboxyethyl]-7-(4-amidino)benzamido-3,4-dihyd 

l,4-benzodia2apine-2,5-dione, 
25 l-(2-methyl)propyl-4-[(2-methyl)carboxyelhyl]-7-(4-amidino)benzyIoxy-3,4-dihydro-lH- 

l,4-benzodiazapine-2,5-dione, 

l-{2-methyl)prnpyl-4-[(2-methyl)carb()xyethyll-7-[2-{4-amidinophenyl)]ethenyl-3,4- • 
dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(2-methyI)propyl-4-[(2-methyl)carbi>xyethyl]-7-[2-{4-amidinophenyl)]ethynyl-3,4- 

30 dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-(2,4-diflurophenyl)methyl-4-[{2-methyl)carbi)xyethyl]-7-(4Kl-piperizin)-phenyl)^^ 
dihydro-lH-l,4-benzodiazapine-2,5-dic)ne, 

l-(2,4-diflurophenyi)methy!-4-[(2-methyl)carboxyethyl]-7-(4'(2-aminoethoxy)-^^^ 
3,4-dihydro-lH-l,4-ben2odiazapine-2,5-dione, 
35 l-(2,4-diflurophenyl)methyl-4-[(2-methyI)carboxyethyl]-7-(6-aminohexyl)-3,4-dihydro- 
lH-l,4-benzodiazapine-2,5-dione, 

l-(2,4-diflurophenyl)methyl-4-[(2-methyl)carbi)xyethyI]-7-(5-aminopentoxy)-3,4-^ 
lH-l,4-benzodiazapine-2^-dii>ne, 
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l-(2,4.diflurophenyl)methyI^-[a-methyl)carboxyethyl]-7.(4-a^^ 

dihydro-lH-l,4-benzodia2apine-2,5-dlone, 
l-(2,4-diflurophenyl)methyl-4-[(2-methyl)carboxyed^^^^^^^ 

dihydro-lH-l,4-benzodiazaplne-2>dione, 
5 H2,4-diflurophenyl)methyl-44(2-methyl)carboxyethyl]-7-[2K^^^^ 

3 4-dihydro-lH-l,4-benzodiazapine-2^-dione, 
H2,4-diflurophenyl)methyl-4-I(2.memyl)carboxyemyim^^^ 
3,4-dihydro-lH-14-benzodiazapine-2^-dione, 
l-{4<hIorophenyl)methyI-4-[(2-methyI)carboxyethyl]-7-[2K4-piperi^ 

10 dihydro-lH-l,4-ben2odiazapine-2^-dione, 

Hdiphenyl)methyI-4-[(2-rnethyI)carboxyethyI]-7.[2-(4-piperidinyl)ethyloxy]3,4- 

dihydro-lH-l,4-benzodlazapine-2>dione, 

Hm-trifluromethyl)phenyl-44{2-methyl)carboxyethyll-7-[2K4-piperidi^^^^^ 

dihydro-lH-l,4-benzodiazapine-2^-dione, 
15 i-methyl-4-[(2-methyl)carboxyethyll-7.I2K4-piperidinyl)ethyloxy]-3>dihydro-lH-l,4- 

benzodiazapine-2^-dione/ 

l-(l.methyl)ethyI-4-[(2-inethyl)carboxyethyl]-7-[2.(4-pIperidinyl)ethyloxy]-34Klihydr^^ 
lH-l,4-benzodiazapine-2^-dione, 

lK2-methyl)propyl-4^(2-methyI)carboxyethyl]-7-I2-(4-piperidinyl)ethyloxy]-3,4- 

20 dihydro-lH-l,4-benzodiazapine-2^-dione, 

i-{2,4-diflurophenyl)methyl-4-[{2-methyl)carboxyethyl].7-[2-(4-pLperrdinyl)ethyloxy]. 

3.4-dihydro-lH-l,4-benzodiazapine-2,5-dione, 

l-r3-(butyryl)aminophenyI)methyl-4-{2<arboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH- 

l,4-benzodiazapine-2,5-dione, 
25 l-(3-(butyryl)aminophenyl)methyl.H2-carU^ 
lH-l,4-benzodiazapine-2^-dione, 

H3-(4.aminobutyryl)aminophenyI)methyl-4-(2-carbo^^^ 

dihydro-lH-l,4-benzodiazapine-23-dione, 
l.(3.(4-guanidinobutyryI)ammophenyI)methyM.(2-ca 
30 3,4-dihydro-lH-l,4-benzod!azapine-2,5-dione, 

H3-(6.aminohexoyl)aminophenyl)methyl-l.(2.carboxyet^^^ 

dihydro-lH-l,4-benzodiazapine-2^-dione, 
l-(3.(6-guanidmohexoyl)aminophenyI)methyl-4-(2<^^^^ 
3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione, 
35 H3-{6-aminopentoyl)amin«phenyl)methyM-(^^^^^^ 
dihydro-lH-l,4-benzodiazapine-2,5-dione, 
H3-(<^guanidinopentoyI)aminophenyI)methyl-4K2-^ 
3,4-dihydro-lH-l,4-benzodiazapine-2,5-dione, 
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l-(3-(6-aminopropionyl)aminophenyl)methyl-4-(2<arboxyethyl)-7-(6-aminohexyl)-3,4- 
dihydro-lH-l,4*benzodiazapine-23-dione, 

l-(3-(6-guanidinopropionyl)aminophenyl)methyl-4-(2-carboxyethyl)-7-(5- 
guanidinopenlyl)-3,4-dihydro-lH-l,4-benzodia2apine-2,5-dione, 
5 l-(3-(6-aminoacelyI)aminophenyI)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-^ 

dihydro-lH-l,4-benzodia2apine-2,5-dione, 

l-(3-(6-guanidinoacetyl)aminophenyI)methyl-4-(2<arboxyethyI)-7-(5-guanidinopen 
3,4-dihydro-lH-l,4-benzodiazapine-2,5'dione, 

l-(3-(4-guanidinobenzoyl)aminophenyl)methyl-4-(2-carboxyethyl)-7-(6-aminohexyl)-3,4- 
10 . dihydro-lH-l,4-ben2odiazapine-2^-dione, 

lK4-(6-aminopropionyl)aminophenyI)methyl-4-(2<arboxyeUiyl^7-(6-aminohexyI)-3,^^ 
dihydro-lH-l,4-benzodiazapine-2^-dione, 

l-{3-(4-aminobutyI)phenyl)methyl-4-{2<arboxyethyl)-7-(6-aminohexyl)-3^^ 

l,4-benzodiazapine-2,5-dione, and 
15 l-(4-carboxyphenyl)methyM-(2-carboxyethyl)-7-(6-aminohexyl)-3,4-dihydro-lH-l,4- 

benzodiazapine>2,5-d ione. 
20 7. The compound of Claim 1 represented by formula III and IV: 
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COR» 



(IV) 



rW r2 are independently selected from hydrogen and halo{F, Q, Br, I); 



q1 is selected from the group consistingof 

(A) an amino group, 

(B) an amidino group, 

IQ (Q an aminoalkyleneimino group, 

(D) an iminoalkyleneamino group, and 

(E) a guanidino gmup; 



15 



20 



25 



30 



35 



40 



r20 is hydrogen; 

r22 is selected from the group consisting of (i) hydrogen, (ii) optionally substituted Q-Cn- 
S; (iii) optioSlly substituted Cg-Cw-aryl, (iv) optionally su/^/'f «f ^32*- 
Salkyl (V) optionally substituted Ci-Ci2-aIkyl-C6-Ci4-aryl, (v.) option^y 
S^SdC-Ci2-alky]^3-Cl4<ycloa.kyl^^ 

from (a) halo (F, Q, Br, I), (b) nitro, (c) hydro^gr, carboy, (e)tetra^^^^ 
hydroxamate, (g) sulfonamide, (h) trifluoro.m.de, (.) phosphona^ (l) ^1-^6 
alkyl, (k) C6-Cl4-aryl, (D benzyl, (m) Ca-Cu-cydoalkyl, (n) COR^* where R2* « 
S^i^ fro^ tit group Ci-Q-alkoxy, C3-Ci2-aIkenoxy, Cfi-ClZ-aryloxy, d.-Q- 
S'lSiamino-CiValkoxy, acylamino-Ci-Cg-alkoxy selected from the group 
acetvlaminoethoxy, nicotinovlamincwthoxy, succinamidoethoxy, and 
^XToI^ethox^: and Cfi-Qz-aryl-Ci-Cg-alkoxy where the aryhpoup^ 
Lubstituied or substituted with one to three of ^tiTO^P^'J?; 
Ci-C4-alkoxy, amino, hydroxy, hydroxy-C2-C8-alkoxy, and dihydroy<:3-C8 
alkoxy,{o)CONR25R26 where r25 and r26 are independently selected from 
hydSenI Ci-Ci(H.lkyl. Ca-Qo-alkenyl, Cfi-Cu-aryl, Ci-Cfi-alkyl-Cfi-Cio-aryl, 
optionally r25 and taken together may form trime*ylene, tetran^«;yl«^^; 
pLtameiiylene, and 3-oxopenta methylene, and (vii) q2-L3- where is select«^^ 
from hydrogen,and Q1, and l3 is selected from a chemical bond, and where U is 
an opSa'fv substituted bivalent radical selected from J.e group <:°'«'«;"g °f 
Sikylene: C3-C7-cycloaIky.ene, C3-C7-alkenyIene, C4-C7-cycloalk^ylene, Cs- 
Q-cydcuiIkadienyiene, C3-C7-aIkadienylene, C3-C7-f ynylene C4-C7- 
afkenynylene, Cfi-Cu-arylene, C6-Cl4-aryl-C2-C4-alkynylen^^C^^^^^^^ 
Ci4-aryl-C2-C4-aIkynylene, C6-Ci4-aryl-C2-C4-aIkenylene, Ci-C3^alkyl-C6 Cu 
anrlene, Ci-C3-alkyl-C6-Ci4-aryl-C2-C4-alkenyIene, C6<:i4-aryl-Cl-C3- 
Xlene, C6-Cl4-arvl-Ci-C3-alkyIoxyene, Ci-Co-alkyl-Cfi-Cw-aryl-Cl-Cz- 
t^Zl Q-C3-alkyloxy-C6-Cu-arylene, Cz-Cg-alkyloxyene, Ci-Cg-alkyloxy- 
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Ci-Cs-alkylene, Cfi-ClO-aryloxyene, C6-Cio-aryIoxy-Ci-C5-alkylene, Ce-ClO- 
arylthio-Ci-Cs-alkylene, 

R" 

II 
O 

5 

-R" — N— C— R"- • 

II 
O 

O R« 
II I 

-Ri4_s_N— R"- . 

II 
O 

R« O 
II 

10 o 
O 

-R"— S— R16- , 

15 

O 

-R'* — S— R'5_ , 

n 

O 

II 

o 

20 

R» 



_R14_0_R18- 



25 



where is selected from a chemical bond, Ci-Cg-alkyl, C3-C7-cycloalkyl, C2-C5- 
alkenyl, Cs-Cs-alkynyl, Cfi-Cio-aryl, Ci-C3-alkyI-C6-Ci2-aryl, Ci-C2-alkyl-C6- 
Cio-aryl-Ci-C2-alkyl, and C6-Cio-aryl-Ci-C2-alkyl, R^^ jg selected from a 
chemical bond, Ci-C4-alkyl, C2-C4-aIkenyl, C2-C4-alkynyl, and Cfi-CiQ-aryl, 
30 is selected from a chemical bond, C2-C5-alkyl, C3-C7-cycloalkyl, Ca-Cs-alkenyl, 

C3-C5-a1kynyl, C6-Ci()-aryl, Ci-C3-alkyl-C6-Ci2-aryl, Ci-C3-alkyl-C6-Cl2-aryl, 
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and C6-Cl0-aryl-Cl-C2-alkyl, where or r16 is bonded to N and r15 .s bonded to 
q2 and where the substituents are selected from one to a«ee R ; 

5 l2 is an optionaUy substituted bivalent radical selected from flie group consisting of 

I 

— (CHa)o— C-N— , 
O 

I 

O 



10 



15 



20 



25 



30 



R6 0 

I li 

— (CHJo N— S 

O 

O 

II I 

— (CHa)o S— N . 

0 

— (CH2)p— C— . 
0 

— (CH2)p S , 

0 
II 

— (CH2)p S , 

O 
li 

— (CH2)p S , 

O 

— (CHa)o O (CHjJo— ' 

— (CHa)p O— ' 

— (CHa)p , 

— (CH2)o-CH=CH — , and 
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Vetera o is 1 or 2, p is 1, 2, 3 or 4, is defined above, and where die substituents 
are selected from one to three 

5 D is selected from the group consisting of R^, and -(C=0)-Xaa, where Xaa is one to three D 
or L a-amino add; 

r28 is selected from the group consisting of (i) hydroxy, (il) Ci-Cg-alkoxy, (iii) C3-C12- 
alkenoxy, (iv) C6-Cl2-aryloxy, (v) Ci-C6-alkyI-C6-Ci2-aryloxy, (vi) di-Ci-Cs- 

10 alkylamino-Ci-C8-alkoxy, (vii) acylamino-Ci-Cg-alkoxy selected from the group 

(a) acetylaminoethoxy, (b) nicotinoylaminoethoxy, and (c) succinamidoethoxy, 
(viii) Ci-C8-alkoyloxy-Ci-C8-alkoxy, (ix) Q-Cn-aryl-Ci-Cg-alkoxy where the 
aryl group is unsubstituted or substituted with one to three of the groups (a) nibro, (b) 
halo (F, CI, Br, I), (c) Ci-Q-alkoxy, and (d) amino, (x) hydroxy-C2-C8-alkoxy, (xi) 

15 dihydroxy-C3-C8-alkoxy, and (xii) NR29r30 where R^ and R^ are independently 

, selected from the group (a) hydrogen, (b) Ci-C8-alkyl, (c) Cs-Cg-al^enyl, (d) C6- 
Ci2'ary] where the aryl group is unsubstituted or substituted with one to three of 
the groups nitro, halo (F, CI, Br, I), Ci-C4-alkoxy, and amino, and (e) C6-Cl2-aryl- 
Ci-Cg-alkyl where the aryl group is unsubstituted or substituted with one to three of 

20 the groups nitro, halo (F, CI, Br, I), and Ci-C4-alkoxy; and 

pharmaceutically acceptable salts thereof. 
25 8. The compound of Claim 1 represented by formula V: 




where 

30 R^ is one to three groups independently selected from hydrogen and halogen(F, CI, Br, I); 

is selected from the group consisting of 

(A) an amino group, 

(B) an amidino group, 

35 (C) an aminoalkyleneimimi group, 

(D) an iminoalkyleneamino group, and 

(E) a guanidino group; 

is an optionally substituted bivalent radical selected from the group consisting of 

40 

(CH2)q— R^5« ^ 

(CHa), — C=C— R^5- , 
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10 



15 



20 



25 



(CHJr— CH=CH-R«- . 
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R«-, 



RS 

_Ri4 — c— N— R^'- . 

II 
0 

R» 

_Ri6_A__c— R«- . 
O 

0 R« 

_Ri4«_s— i— R«- , 

It 
0 

R6 0 

1 11 „ 

-R«— N— S— R«- . 
O 

rK-S— R«- ' 

0 

«R14_S_R15- , 

O 

•I « 

n 

o 

_Ri6__c— R"- ' 
II 

a 

R« 

_R14__N— R15-. , 
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10 



25 



where 

pis 1, 2,3, or 4; 
qis3,4,5,6or7; 
ris 1,2, 3, 4, or 5; 
s is 2 or 3; 



r14 is selected from 
C2-C5-alkyl 
15 C3-C7-cycloaIkyI, 
C2-C5-alkenyl, 
C3-C5-alkynyl, 
C6-Cio-aryl, 

Ci-C2-alkyl-C6-Ci2-aryl, 
20 Ci-C2-alkyl-C6-Cio-aryI-Ci-C2-alkyl, 
C6-Cio-aryl-Ci-C2-alkyl, and 
C6-Ci0-aryloxy-Ci-C2-alkyl; 



r15 is a chemical bond connecting to position 8 of the benzazepine-one; 



r16 is selected from 
C2-C5-alkyl, 
C3-C7-cycloalkyl, 
Cs-Cs-alkenyJ, 
30 C3-C5-alkynyl 
C6-Cio-aryl, 

Ci-C3-alkyI-C6-Ci2-aryl, and 

C6-C 1 o-aryl-Ci -C2-al ky 1, 
wherein R^^ and R^^ bond to and 
35 where the substituents are selected from the group hydrogen, halo(F, CI, Br, I), Ci- 

C4 alkoxy, C1-C4 alkyl, phenyl, benzyl, and halo(F, CI, Br, IKl-Q alkyl; 

r20 is hydrogen; 

40 R21 is selected from the group consisting of (i) hydrogen, (ii) optionally substituted C1-C12- 
aikyl, (iii) optionally substituted C6-Ci4-aryl, (iv) optionally substituted C3-C14- 
cycloalkyl, (v) optionally substituted Ci-Ci2-alkyI-C6-Ci4-aryl, (vi) optionally 
substituted Ci-Ci2-aIkyl-C3-Ci4<ycloalkyl, where the substituents are selected 
from (a) halo (F, CI, Br, I), (b) nitro, (c) hydroxy, (d) carboxy, (e) tetrazole, (f) 

45 hydroxamate, (g) sulfonamide, (h) trifluoroimide, (i) phosphonate, (j) C1-C6- 

alkyl, (k) C6-Ci4-aryl, (0 benzyl, (m) C3-Ci4-cycloalkyl, (n) C0R24 where r24 is 
selected from the group Ci-Cg-alkoxy, C3-Ci2-alkenoxy, C6-Cl2-aryloxy, di-Ci- 
C8-alkylamino-Ci-C8-alkoxy, acylamincvCi-Cs-alkoxy selected from the group 
acetylaminoethoxy, nicotinoylaminoethoxy, succinamidoethoxy, and 

50 pivaloyloxyethoxy, and C6-Ci2-aryl-Ci-C8-alkoxy where the aryl group is 

unsubstituted or substituted with one to three of the groups nitro, halo (F, CI, Br, 1), 
Ci-Q-alkoxy, amino, hydroxy, hydroxy-C2-C8-alkoxy, and dihydroxy-C3-C8- 
alkoxy, (o) CONr25r26 ^vhere R^S and r26 are independently selected from 
hydrogen, Ci-CiQ-alkyl, C3-Cio-alkenyl, C6-Ci4-aryl, Ci-C6-alkyl-C6-Cio-aryl, 
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optionaDy r25 and r26 taken together may form trime^ytene tetramethyl^ 

pLtameftylene, and 3K,xopentamethylene, and (vil) Q^f ^'^^^ f ^Sf 
rmhydrogenandQl,andL3issdectedfromachemicalbondandLlwhereR 

bonds l1 to position4 of the benzazepineone; 

Dissdected from the group consisting ofR2^ and -(C=0).Xaa,whereXaa is onetoth«^ 

or L a-amino add; 

r28 is selected from the group consisting of (i) hydroxy, (ii) Cl-^S-aJl^o'^^' ^^f^^' 
ll^xy (iv) cSciZ-aryloxy, (v) Ci-C:6-alkyl-C6-Ci2-aryloxy, (vi) dx-Ci-Cg- 
t^lZX^LZ (v% acylamino-Ci^ls-alkoxy selected ^ 
(a)acetyiaminoethoxy, (b) nicotinoylaminoethoxy, and (c) '^^"^^J^'^^^'^ 
M\Vi Ci -CR-alkovloxy-Ci-C8-alkoxy, (ix) Cfi-Cn-aryl-Ci-Cg-alkoxy where me 

S^^upiSs.^^ 

iSo ff (5 Br, I), (c) Ci-C4-alkoxy, and (d) amino, (x) hydro3qr<:2-C8-alkoxy, {xi) 
my^^i^-Lly, L J) NR29R30 ^Here r29 and ^ are independ^Uy 
2Sed?om theVup (a) hydrogen, (b) Cl<:8-alM (c) Q^^g-alkenyl, W 
Ciz-aryl where the aryl group is unsubstituted or substituted 
fli groups nitro. halo (F, CI, Br, 1), Ci-C4-alkoxy, and ammo and ^^J;^^, 
Ci-Q-alkyl where the aryl group Is unsubstituted or substituted with one to three of 
the groups nitro, halo (F, Q, Br, D, and Ci-Q-alkoxy; and 

pharmaceutically acceptable salts tiiereof. 
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9. The con^)ound of Qalm 1 represented by formula VI: 




(VI) 



Rl is one to three groups independently selected from hydrogen and halogen(F, O, Br, 1); 

is selected from the group consisting of 
35 (A) an amino group, 

(B) an anudino group, 
(Q an aminoallgrleneimino group, 

(D) an iminoalkyleneamino group, and 

(E) a guanldino group; 

Ll is an optionally substituted bivalent radical selected from the group consisting of 
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(CHj),— R«- . 

(CHa), — CSC— R'«- . 

(CHa), — CH=CH-R«- , 




(CH2)p— R^»- . 



R« 

Ri4— C— N— R"- . 

II 
O 

R« 

R" — N— C— R«- . 

II 
0 

O R* 

R"— S— N— R«- , 

II 
O 

R6 O 

R"— N— S— R"- , 

II 
0 

_Rl4.s_Rl5_ , 
O 

R"— S— R«- . 
O 

Ri4 — s— R"- . 

n 

O 

R«— C— R"- ' 

II 
0 
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5 where 

pis 1,2,3, or 4; 
qis3,4,5,6or7; 
ris 1,2,3, 4,or5; 
si5 2or3; 

15 is selected from 

C2-C5-alkyl, 

C3-C7-cycloalkyl, 

C2-C5-alkenyl, 

C3-C5-alkynyl, 
20 C6-Ci0-aryl, 

Ci-C2-aikyl-C6-Ci2-aryl, 

Ci-C2-alkyI-C6-ClO-aryl-Ci-C2-alkyl, 

C6-CiO-aryI-Ci-C2-alkyl and 
C6-Ci0-aryloxy-Cl -C2-aIkyl; 
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Rl5 is a chemical bond connecting to position 8 of the benzazepineone; 



r16 is selected firom 
C2-C5-alkyI, 
30 C3-C7-cycloalkyl, 
C3-C5-aIkenyI, 
C3-C5-alkynyl, 
C6-Cl0-atyl, 

Ci-C3-alkyl-C6-Ci2-aryl, and 
35 C6-Cl0-aryl-Ci-C2-alkyl, 

wherein Rl4 and Rl6 bond U to Ql, and 

where the substituents are selected from the group hydrogen, halo(F, O, Br, i}, 
Q alkoxy, C1-C4 -alkyl, phenyl, ben^I, and halo(F, CI, Br, D-C1-C4- 
alkyl; 
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r20 is hydrogen; 



r21 and are selected from the group consisting of (i) hydrogen (.1) °P*'°';'^y,. 
substituted Ci-Ci2-«lkyl, (iii) opHonally substituted Ce-Cu^ryl, Ov optionaUy 
substituted C3-Ci4-cycloalkyl, (v) optionally substituted Ci-Cl2-allqrl-<-6-'-14- 
aryl, (vi) optionally substituted Ci-Ci2-alkyl-C3-Ci4<ycloalkyl, where Ae 
substihients are selected from (a) halo (F, Q, Br, I), (b) nifro, (c) hydroxy, (d) 
carboxy, (e) tefrazole, (f) hydroxanruite. (g) sulfonamide, (h) ^»?"°5°''""*tSLi 
^hinate, (j) Ci-C6-alkyl. M C6-Cl4-aryl, (D benzyl, (m) C3-Ci4<ycloalkyI, 
(n) CjOR24 where r2* is selected from the group Ci-Cg-alkoxy, C3-Ci2-alkenoxy, 
C6-Ci2-aryloxy, dl-Ci-Cs-alkylamino-Ci-Cg-alkoxy, acylamino-Ci-Cs-alkoxy 
selected from the group acetylaminoethojgr, nicotinoylaminoe*oxy. 
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succinamidoethoxy, and pivaloyloxyethoxy, and C6-Ci2-a>yl-Cl-C8-alkoxy where 
the aryl group is unsubsdtuted or substituted with one to three of the groups nitro, 
halo (F, CI Br, 1), Ci-Q-alkoxy, amino, hydroxy, hydroxy-C2-C8-alkoxy, and 
dihydroxy-C3-C8-alkoxy, (o) CONR25r26 ^vhere r25 and R^^ are independently 
5 selected from hydrogen, Ci-Cio-alkyl, Ca-Cio-aikenyl, C6-Ci4-aryl, Ci-C6-alkyl- 

C5-Cio-aryl, optionally R^^ and r26 taken together may form trimethylene, 
tetramethylene, pentamethylene, and 3-oxopentamed\ylene, and (vii) Q^L^- 
where is selected from hydrogen and Q^, and is selected from a chemical bond 
and where R^^ bonds to position 4 or 5 of the benzazepine-one; 

10 

D is selected from the group consisting of R^l, and -(C=0)-Xaa, where Xaa is one to three D 
or L a-amino acid; 

r28 is selected from the group consisting of (i) hydroxy, (ii) Ci-Cg-alkoxy, (iil) C3-C12- 
15 aikenoxy, (iv) Ce-Cll'^Tyloxy, (v) Ci-C6-alkyl-C6-Ci2^ryloxy, (vi) di-Ci-Cg- 

• alkylamino-Ci-Cs-alkoxy, (vii) acylamino-Ci-Cs-alkoxy selected from the group 
(a) acetylaminoethoxy, (b) nicotinoylaminoethoxy, and (c) sucdnamidoethoxy, 
(viii) Ci-C8-alkoyioxy-Ci-C8-alkoxy, (ix) C6-Ci2-aryl-Ci-C8-alkoxy where the 
aryl group is unsubstituted or substituted with one to three of the groups (a) nitro, (b) 
20 halo (F, CI, Br, I), (c) Ci-C4-alkoxy, and (d) amino, (x) hydroxy-C2-C8-alkoxy, (xi) 

dihydroxy-C3-C8-alkoxy, and (xii) NR29r30 where R^^ and R^ are independentiy 
selected from the group (a) hydrogen, (b) Ci-C8-alky!, (c) C3-C8-alkenyl, (d) C6- 
Ci2-aryl where tiie aryl group is unsubstituted or substituted with one to three of 
the groups nitro, halo (F, CI, Br, I), Ci-C4-alkoxy, and amino, and (e) C6-Cl2-aiyl- 
25 Ci-C8-alkyl where the aryl gn^up is unsubstituted or substituted with one to three of 

the groups nitro, halo (F, CI, Br, I), and Ci-C4-alkoxy; and 

pharmaceutically acceptable salts thereof. 

30 10. A pharmaceutical composition comprising a pharmaceutically acceptable 

excipientand the compound of Claims 1-9. 

11, A method of inhibiting platelet aggregation comprising administering a platelet 
aggregation inhibiting amount of the composition of Claim 10. 

35 

12. A method for reducing platelet aggregation in a mammal comprising 
adnunistering a pharmaceutically effective amount of the composition of Claim 10 to the 
mamma). 

40 13. A method for treating a mamma! having an increased propensity for thrombus 

formation comprising administering a pharmaceutically effective amount of the composition 
of Claim 10 to the mammal. 

14. The method of Claim 13 further comprising administering the composition in 
45 combination with a thrombolytic agent. 

15. The method of Claim 13 further comprising administering the composition in 
combination with an anticoagulant. 
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